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Page 

1 tem 

VIII 

Line  3 should  read  . .construction,  fees,  site  development  and 

equi pment 

xi  i 

Paragraph  5,  the  number  in  item  c should  be  5 

percent. 

XIV 

Paragraph  6,  delete  item  b. 

xv  i 

Paragraph  1 , the  range  of  percentages  for  the 
action  should  be  19-29%. 

first  course  of 

296 

Paragraph  1,  second  sentence  should  read  "... 
potential  savings  and  a greater  potential  for 

has  both  highest 

7 t 

• • • 

3 


EA  004  0 73  > HD  060531 


\ 


U DEPARTMENT  OF  HEALTH 

o°ppfrAcT^ON  & welfare 
Tu.r.  0FF,CE  of  education 
this  document  has  been  repro 

alipiis 

REPRESENT  OFFICIAT°OFFlCEEnpApnLY 
CATION  POSITION  OR  POLICE  °F  E°U' 


SYSTEMS  APPROACH  FOR  MASSACHUSETTS 


A STUDY  OF  SCHC 
for  the 

MASSACHUSETTS  t 


by 

CAMPBELL,  ALDR 


wi  th 

Bui Iding  Syste 
George  J.  Coll 
Mahoney  McGrat 
McKee  Berger  M 
F.S . Moseley  c 
SRS  Consultant 


Project  Chairn 
Nelson  W.  Aldr 

Project  Direct 
Dr.  George  J. 

Editor: 

Judge  Charles 


4 


I 


U si°epartment  of  HEALTH 
EDUCATION  & WELFARP 

the  person  or  ORSr^  lVED  FR0M 

INATJNG  IT  POINTS  nclWTl0N  0R,G' 
'ONS  STATED  on  w°nTV  EW  0R  OPIN- 
REPRESENT  OFFin^°nrNECESSAR,1-Y 

CATION  POSITION  iR  poucvE  °F  E°U' 


PROACH  FOR  MASSACHUSETTS  SCHOOLS 


A STUDY. OF  SCHOOL  BUILDING  COSTS 
for  the 

MASSACHUSETTS  ADVISORY  COUNCIL  ON  EDUCATION 


by 

CAMPBELL,  ALDRICH  AND  NULTY,  Boston 


Building  Systems,  Development,  Inc.,  San  Francisco 

George  J.  Collins,  Educational  Associates,  Inc.,  Boston 

Mahoney  McGrath  Atwood  & Goldings,  Boston 

McKee  Berger  Mansueto,  Inc.,  Boston 

F.S.  Moseley  and  Co.,  Boston 

SRS  Consultants,  Inc.,  Boston 


Project  Chairman: 

Nelson  W.  Aldrich,  FAIA,  Campbell,  Aldrich  and  Nulty 
Project  Director: 

Dr.  George  J.  Collins,  Educational  Associates,  Inc. 

Editor: 

Judge  Charles  F.  Mahoney,  Mahoney  McGrath  Atwood  & Goldings 


cr 


O' 


MASSACHUSETTS  ADVISORY  COUNCIL  ON  EDUCATION 


Members  of  the  Council 


Mr.  Philip  C.  Beals,  Chairman,  Trustee,  Worcester 

Mrs.  Mary  Warner,  Vice  Chairman,  Engineer,  Sunderland 

Mr.  Morton  R.  Godine,Vice  Pres i dent .Market  Forge  Co., Everett 

Mrs.  Shirley  R.  Lewis,  Attorney,  Lewis  & Lewis,  Taunton 

Dr.  Edward  C.  Moore,  Chancellor  of  Higher  Education, ex  officio 

Mr.  Verne  W.  Vance, Jr.,  Attorney , Foley, Hoag  & El  1 iot, Boston 


Mr.  Felix  H.  de  C.  Pereira,  Financial  Consultant,  Retired 
Senior  Vice  President,  First  National  Bank,  Boston 
Mr.  Walter  J.  Ryan,  Business  Manager,  International  Union 
of  Operating  Engineers,  Local  No.  4,  Rosl indale 
Dr.  Nina  E.  Scarito,  Obsterician,  Methuen 

Dr.  Neil  V.  Sullivan,  Commissioner  of  Education,  ex  officio 


Legislative  Consulting  Committee 


Mary  L.  Fonseca,  State  Senator,  Fall  River  Robert  A.  Belmonte,  State  Representative,  Framingham 

Kevin  B.  Harrington,  State  Senator,  Salem  Michael  J.  Daly,  State  Representative,  Boston 

John  M.  Quinlan,  State  Senator,  Dover  Paul  H.  Sheehy,  State  Representative,  Lowell 

William  L.  Slatonstall,  State  Senator,  Manchester  Thomas  C.  Woj tkowski , State  Representative,  Pittsfield 

Staff 

Dr.  William  C.  Gaige,  Director  of  Research 
Dr.  Allan  S.  Hartman,  Associate  Director 
Dr.  Ronald  B.  Jackson,  Associate  Director 
Mrs.  Linda  A.  Klein,  Administrat ive  Assistant 


ADVISORY  STUDY  COMMITTEE 


THE  HON.  ROCCO  ALBERTO,  Commissioner 
Department  of  Labor  and  Industries 
Commonwealth  of  Massachusetts 
Represented  by  John  Halloran 

ALAN  ALTSHULER.  Secretary 

Executive  Office  of  Transportation  and  Construction 
Commonwealth  of  Massachusetts 

Represented  by  William  Najam,  Assistant  Secretary 

MARTIN  BARRETT,  Budget  Examiner 
Budget  Office,  Fiscal  Affairs 
Commonwealth  of  Massachusetts 

THE  HON.  DAVID  M.  BARTLEY 

Speaker  of  the  House  of  Representatives 

Represented  by  Kevin  Shea 

PHILIP  C.  BEALS,  Chairman 

Massachusetts  Advisory  Council  on  Education 

WILLIAM  B.  BLACK,  Assistant  Commissioner 
Division  of  School  Facilities  and  Related  Services 
Department  of  Education 
Commonwealth  of  Massachusetts 

WILLIAM  P.  CANTY,  Executive  Secretary-Treasurer 
Massachusetts  Association  of  School  Superintendents 

ALTON  S.  CAVICCHI,  Executive  Secretary 
Massachusetts  Association  of  School  Committees,  Inc. 

LEON  CHARKOUD IAN,  Commissioner 
Department  of  Conmun r ty  Affairs 
Commonwealth  of  Massachusetts 
Represented  by  James  Gutensohn 

JOSEPH  CORWIN,  Executive  Secretary 
Massachusetts  Association  of  Subcontractors 

JAmES  COSGROVE,  Supervisor  of  Plans  & State  Building  Inspectors 
The  Department  of  Public  Safety 
Commonwealth  of  Massachusetts 


REPRESENTATIVE  MICHAEL  F.  DALY,  Chairman 
House  Education  Committee 

KARL  R.  DEYESO 

Massachusetts  Teachers  Association 

DR.  DONALD  T.  DONLEY,  Director 
M.  A.  C.  E.  School  Districting  Study 

THE  HON.  DANIEl  J.  FOLEY 
Massachusetts  Senate 

THE  HON.  MARY  FONSECA,  Chairman 
Joint  Committee  on  Education 
Massachusetts  Senate 

ANTHONY  FRASCA,  Frasca  Construction  Co. 
Associated  General  Contractors  of  Massachusetts 
Represented  by  James  Walsh 

DR.  ALLAN  S.  HARTMAN,  Assistant  Director 
Massachusetts  Advisory  Council  on  Education 

HENRY  D.  hERSEY,  First  Vice  President 
Massachusetts  Selectmen's  Association 

HUSON  JACKSON,  FAIA,  President 
Boston  Society  of  Architects 

RICHARD  LINDEN 

Office  of  the  Governor 

Commonwealth  of  Massachusetts 

ARTHUR  MAC  KINNON,  Director 
Bureau  of  Accounts 

Department  of  Corporations  £■  Taxation 
Comonwealth  of  Massachusetts 

DONALD  R.  MARQUIS,  President 
City  Managers'  Association 

PAUL  E.  MARSH 

Office  of  Planning  and  Program  Coordination 
Commonwealth  of  Massachusetts 


RUTH  MOREY,  Chairman 

Board  of  Schoolhouse  Structural  Standards 
Represented  by  Arthur  Barnes  and  Edward  Tedesco 

FELIX  deC.  PEREIRA,  Retired  Senior  Vice  President 
First  National  Bank  of  Boston 

THE  HON.  THOMAS  A.  PIGGOTT,  President 
Massachusetts  Mayors  Association 

NORMAN  L-  RUTGERS 
Lennox  Corporation 

WALTER  J.  RYAN,  Business  Manager 

International  Union  of  Engineers  Local 

Member,  Massachusetts  Advisory  Council  on  Education 

JAMES  J-  SULLIVAN,  Regional  Engineer  Director 
Office  of  Construction  Service 

U.S.  Department  of  Health,  Education  and  Welfare 
WARREN  TUCKER 

Raythoon  Company,  Missle  Systems  Divisions 

Member,  Mass.  Business  Task  Force  on  School  Management 

ROBERT  J.  VEY,  Director 
Public  Facilities  Dept. 

City  of  Boston 

THE  HON.  JAMES  F.  WALDRON,  President 
Massachusetts  League  of  Cities  and  Towns 

JOHN  WALSH,  Representative 
Massachusetts  Federation  of  Teachers 

THE  HON.  THOMAS  C.  WOJTKOWSKI 
House  Ways  and  Means  Cocmittee 
Massachusetts  House  of  Representatives 

Enoch  o.  woodhouse,  2nd 

Attorney  at  Law 

LYMAN  ZIEGLER,  Director  Technical  Services 
Massachusetts  Taxpayers  Foundation 


6 


CONTENTS 


Foreword 

Preface  v 

SYNOPSIS  OF  FINDINGS  & RECOMMENDATIONS vii 

* * * 


Section  I INTRODUCTION  18 

Section  II  A DESCRIPTION  OF  EXISTING  SCHOOL  PLANNING,  APPROVAL  AND 
CONSTRUCTION  PROCEDURES  IN  MASSACHUSETTS 

1.  Legal  Basis  of  the  School  Construction  Process.  ...  22 

2.  Administration  of  the  School  Construction  Process.  . . 32 

3-  Financing  the  School  Construction  Process  60 

4.  Space  Needs  and  the  Curriculum  Planning  Process  ...  71 

5.  The  Building  Design  and  Construction  Process  ....  82 


Section  III  A SURVEY  OF  PHYSICAL  AND  ECONOMIC  FACTORS  RELATING  TO 
MASSACHUSETTS  SCHOOLS 

1.  Level  of  Technology ,...90 


2.  Labor  Market  and  Unions 95 

3-  Building  Costs  and  Wages 102 

4.  How  Cost  is  Defined  and  Measured 107 

5.  School  Construction  Cost  Survey 171 

6.  School  Construction  Time  Survey 119 

7*  Quality  of  Construction  Survey 124 

8.  School  Building  Codes  129 

9-  Renovating  and  Remodeling  Costs  Survey  136 

10.  Degree  of  Flexibility 144 

11.  Geographic/Demographic  Factors  151 

12.  Space  Utilization-  and  Planning  Standards 154 

13*  Projection  of  School  Needs 1 64 

14.  Trends  in  School  Planning 178 


THE  SYSTEMS  APPROACH 


Section  IV 

1. 

2. 

3. 

4. 
5- 
6. 
7. 


Section  V 

1 . 

2. 

3. 

4. 
5- 

6. 


An  Introduction  t 
Advantages  of  Sys 
Examples  of  Syste 
Procedural  Altern 
Project  Managemen 
Standard  Plans: 
Systems  Experienc 


Implications  of  S 
and  Contracting  P 
Systems  Methods  a 
Impl icat Jons  of  S 
for.  Trade  Unions 
Implications  of  C 
Cost  Implications 
Volume  Purchasin 
Recapitulation  o. 


IMPLICATIONS  OF  SYSTE 


Section  VI  COMPARATIVE  ANALYSIS 

1.  Introduction. 

2.  A Possible  Course 
the  Existing  Fran 

3.  The  Recommended  C 
of  a School  Const 

4.  A Comparison  of  1 
Course  of  Action 

5-  Conclusion 


ERiC 


7 


IV 


V 

vi  i 

18 

G,  APPROVAL  AND 


Section  iV  THE  SYSTEMS  APPROACH  TO  SCHOOL  CONSTRUCTION 


1.  An  Introduction  to  the  Systems  Concept 192 

2.  Advantages  of  Systems 196 

3.  Examples  of  Systems  In  Use  for  Schools 200 

4.  Procedural  Alternatives  in  the  Use  of  Systems  ....  215 

5-  Project  Management . 228 

6.  Standard  Plans:  An  Alternative  to  Systems? 233 

7.  Systems  Experience  In  Massachusetts  236 


ion  Process. 

. . 22 

uction  Process. 

- . 32 

rocess  ... 

. . 60 

ning  Process 

- . 71 

n Process 

. . 82 

IRS  RELATING  TO 


• 90 

r 95 

. 102 

i 107 

Ill 

119 

124 

129 

;rvey 136 

144 

151 

indards 154 

164 

178 


Section  V IMPLICATIONS  OF  SYSTEMS  SCHOOL  CONSTRUCTION 


1-  Implications  of  Systems  Specif ication, Bidding 

and  Contracting  Procedures  242 

2.  Systems  Methods  and  Present  Building  Codes 249 

3-  Implications  of  Systems  Schools  Construction 

for.  Trade  Unions  . - 254 

4*  Implications  of  Geographic  Factors  for  Systems  . . . 261 

5-  Cost  Implications  of  Systems  Construction  and 

Volume  Purchasing  264 

6.  Recapitulation  of  Potential  Cost  Savings  269 


Section  VI  COMPARATIVE  ANALYSIS  OF  POSSIBLE  COURSES  OF  ACTION 


1-  Introduction 278 

2.  A Possible  Course  of  Action:  Changes  Within 

the  Existing  Framework - 281 

3.  The  Recommended  Course  of  Action:  Establishment 

of  a School  Construction  Corporation-  . . . ' . . . 289 

4.  A Comparison  of  Time  and  Cost  Factors  for  Each 

Course  of  Action  296 

5*  Conclusion  ' 299 


7 


8 


FOREWORD 


Growth  In  population,  modern  technology  and  inflation  have  raised  the 
economic  costs  of  servicing  and  governing  our  complex  society  to  an  almost 
unbearable  load.  The  leisurely,  relatively  simple,  decentral ized  practices 
of  the  past  do  not  respond  to  the  opportunities  of  modern  technology,  and 
they  are  wasteful  in  responding  to  increasing  demands  and  costs.  Our  public 
schools,  spending  $1,200,000,000  a year,  are  the  State's  biggest  ousiness  - 
public  or  private.  Providing  housing  for  1,100,000  school  students  consti- 
tutes the  State's  largest  single  construction  business,  $150,000,000  in  1971. 
If  all  10,700  classrooms  needed  during  the  next  five  years  are  constructed, 
the  estimated  cost  will  be  $1,200,000,000.  Inflation  and  interest  will 
increase  their  ultimate  cost  to  between  two  and  three  billion  dollars. 

One  response  of  many  communities  is  to  delay  further  needed  buildings  which 
causes  their  children  to  be  overcrowded  into  extended  or  double  sessions 
in  inadequate  buildings  often  over  a half  century  old.  This  understandable 
delay  not  only  deprives  generations  of  children,  but  it  transfers  to  future 
years  at  higher  costs  the  inevitable  responsibility  to  build  schools. 

On  the  conviction  that  people  in  Massachusetts  and  their  leaders  need 
to  know  what  possibilities  are  available  to  them,  and  informed  by  the  study 
of  the  Business  Task  Force  for  School  Management  that  modern  management 
practices  and  application  of  modern  buildings  systems  could  appreciably 
reduce  the  cost  of  our  school  buildings,  the  Advisory  Council  commissioned 
the  study  reported  in  this  volume.  It  engaged  the  noted  archi tectural  firm 
of  Campbell,  Aldrich  and  Nulty  to  assemble  a team  of  experts  in  finance, 
law,  management  of  technology,  architecture  and  education..  This  team  has 
gathered  extensive  information,  appraised  most  of  the  factors  affecting 


school  building  costs,  developed  a series  of  ; 
presented  them  for  discussion  at  meetings  acre 
result  of  these  efforts,  funded  by  $135,000  o i 
of  Federal  funds,  appears  in  this  report.  The 
methods  for  achieving  them  are  based  upon  the 
available  and  upon  the  judgments  of  the  study 
tat  ion.  The  most  important  and  controversi al 
Legislature  create  a modern  management  tool  ir 
This  corporation,  with  appropriate  safeguards, 
together  all  of  the  practices  in  planning,  bui 
schools  and  to  execute  them  so  as  to  transfer 
to  the  State  and  in  doing  so  reduce  the  cost  s 
State  little  more  than  it  will  pay  in  Its  pres 
If  even  fifty  percent  of  the  estimated  ec 
the  costs  of  the  schools  we  must  build  during 
for  over  the  next  ten  to  twenty  years,  the  pec 
half  billion  dollars  of  taxes,  and  the  savings 
constructed  beyond  five  years  from  now.  This 
25%  of  the  current  $2,000,000,000  operating  bu 
An  examination  of  the  analyses  and  recomm 
an  agenda  to  which  the  people  and  their  leader 
On  behalf  of  the  Advisory  Council  and  the  Legi 
funded  it  and  the  Governor  who  appointed  it,  w 
significant  study  and  urge  that  it  be  given  t 
of  its  subject  require. 
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school  building  costs,  developed  a series  of  steps  to  reduce  those  costs  and 
presented  them  for  discussion  at  meetings  across  the  Commonwealth.  The 
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available  and  upon  the  judgments  of  the  study  experts  after  extensive  consul- 
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; and  costs.  Our  public 

tation.  The  most  important  and  controversi al  recommendation  is  that  the 

;e‘s  biggest  ousiness  - 

Legislature  create  a modern  management  tool  in  the  form  of  a new  corporation. 

school  students  consti- 

This  corporation,  with  appropriate  safeguards,  would  be  empowered  to  bring 

>s , $150,000,000  in  1971. 

together  all  of  the  practices  in  planning,  building  and  financing  our 

years  are  constructed. 

schools  and  to  execute  them  so  as  to  transfer  the  financing  of  our  schools 

S and  i nterest  wi 1 1 

to  the  State  and  in  doing  so  reduce  the  cost  so  markedly  as  to  cost  the 
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State  little  more  than  it  will  pay  in  Its  present  partial  funding  program. 

needed  buildings  which 

If  even  fifty  percent  of  the  estimated  economies  could  be  achieved  in 

i or  double  sessions 

the  costs  of  the  schools  we  must  build  during  the  next  five  years  and  paid 

d.  This  understandable 

for  over  the  next  ten  to  twenty  years,  the  people  would  be  relieved  of  a 

it  transfers  to  future 

half  billion  dollars  of  taxes,  and  the  savings  would  continue  on  buildings 

to  bui Id  schools. 

constructed  beyond  five  years  from  now.  This  amount  is  the  equivalent  of 

heir  leaders  need 

25%  of  the  current  $2,000,000,000  operating  budget  of  the  State. 

d informed  by  the  study 

An  examination  of  the  analyses  and  recommendations  of  this  study  suggests 

c modern  management 

an  agenda  to  which  the  people  and  their  leaders  should  give  careful  attention. 

s could  appreciably 

On  behalf  of  the  Advisory  Council  and  the  Legislature  which  created  it  and 
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PREFACE 


In  June  1970,  the  Massachusetts  Advisory  Council  on  Education  commissioned 
the  Boston  arch i tectural  firm  of  Campbell,  Aldrich  and  Nulty  to  assemble  an 
interd iscipl inary  team  “to  conduct  a (year-long)  study  of  school  building 
with  particular  emphasis  on  the  feasibility  of  implementing  building  systems 
in  the  planning  and  construction  of  schools  in  the  Commonwealth  of  Massa- 
chusetts.M 

The  scope  of  the  study  was  deliberately  made  broad.  The  total  school  deli- 
very process  was  recognized  to  be  an  intricate  network  of  complex  and  inter- 
active factors.  Likew4se,  it  was  recognized  that  “systems  building'*  is  not 
simply  a way  of  putting  building  components  together,  but  a total  process 
with  implications  on  planning,  design,  bidding,  contracting  and  construction 
management. 

A team  of  experts  in  a wide  range  of  fields  was  assembled  to  collaborate  on 
this  study  with  Campbell,  Aldrich  and  Nulty.  These  firms  and  individuals 
i ncluded : 

Building  Systems  Development,  Inc.,  of  San  Francisco,  California. 

This  is  the  firm  which  has  pioneered  the  development  of  systems  in 
North  America. 

George  J.  Collins,  of  Boston.  Dr.  Collins  is  a lawyer,  an  educational 
consultant,  and  former  Assistant  Commissioner  of  Education  of  the 
Common we a 1 th . 

Mahoney,  McGrath,  Atwood  and  Goldings,  attorneys,  Boston,  This  firm 
is  experienced  In  construction  contract  law.  Judge  Charles  F.  Mahoney 
is  a former  Commissioner  of  Administration  and  Finance  of  the  Common- 
wealth, and  Morris  Goldings,  Esq.,  is  counsel  to  two  State  building 


author! ties. 

McKee-Berger-Mansueto,  Inc.,  of 
are  national  leaders  in  the  fie 
management. 

F.S.  Moseley,  and  Co.,  of  Bostoi 
brokers  who  have  been  active  in 
bonds  for  many  years. 

SRS  Consultants,  Inc.,  Boston,  \ 
in  the  fields  of  educational,  hi 
The  full  Study  Team  was  a Targe  numbi 
acknowledged  in  the  credits  at  the  e 

At  all  stages  of  the  Study,  the  steac 
of  the  MACE  Director  of  Research,  Dr, 
Director,  Dr.  Allan  Hartman,  were  i n\ 

In  response  to  its  charge,  the  study 
existing  school  delivery  process.  Wi 
Assistance  Bureau  of  the  State  Depart 
piled  on  all  school  construction  proj 
planning  and  approval  process,  buildi 
technology,  labor  markets,  bidding  ar 
finance  were  all  thoroughly  investiga 
the  present  mechanisms  by  which  a scl- 
the  team  also  investigated  the  advant 
drawing  heavily  on  the  experiences  oi 
in  Florida,  California,  Toronto  and  J* 
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1 on  Education  commissioned 

McKee-Berger-Mansueto,  Inc.,  of  New  York,  Chicago  and  Boston,  who 

ich  and  Nulty  to  assemble  an 

are  national  leaders  in  the  field  of  cost  estimating  and  construction 

f)  study  of  school  building 

management. 

implementing  building  systems 

the  Commonwealth  of  Massa- 

F.S.  Moseley,  and  Co.,  of  Boston,  who  are  securities  analysts  and 
brokers  who  have  been  active  in  the  field  of  municipal  and  state 

'oad.  The  total  school  deli- 

bonds  for  many  years. 

network  of  complex  and  inter- 

SRS  Consultants,  Inc.,  Boston,  who  are  broad  based  consultants  active 

lat  "systems  building"  is  not 

in  the  fields  of  educational,  health,  and  research  facilities. 

gether,  but  a total  process 

The  full  Study  Team  was  a large  number  of  hard  working  individuals  who  are 

, contracting  and  construction 

acknowledged  in  the  credits  at  the  end  of  the  Report. 

s assembled  to  collaborate  on 

At  all  stages  of  the  Study,  the  steadfast  support  and  constructive  criticism 
of  the  MACE  Director  of  Research,  Dr.  William  E.  Gaige,  and  his  Assistant 

These  firms  and  individuals 

Director,  Dr.  Allan  Hartman,  were  invaluable. 

n Francisco,  California. 

In  response  to  its  charge,  the  study  team  compiled  a detailed  picture  of  the 
existing  school  delivery  process.  With  the  assistance  of  the  School  Building 

development  of  systems  in 

Assistance  Bureau  of  the  State  Department  of  Education,  basic  data  were  com- 
piled on  all  school  construction  projects  begun  since  mid-1965.  Th e existing 

s is  a lawyer,  an  educational 

planning  and  approval  process,  building  codes,  the  current  state  of  building 

oner  of  Education  of  the 

technology,  labor  markets,  bidding  and  contracting  procedures,  and  means  of 
finance  were  all  thoroughly  investigated,  yielding  a comprehensive  view  of 

;torneys,  Boston,  This  firm 

the  present  mechanisms  by  which  a schoolhouse  is  built.  At  the  same  time, 
the  team  also  investigated  the  advantages  and  possible  uses  of  systems  building. 

aw.  Judge  Charles  F.  Mahoney 

drawing  heavily  on  the  experiences  of  recent  large-scale  multi-school  programs 

m and  Finance  of  the  Common- 

in  Florida,  California,  Toronto  and  Montreal,  and  a variety  of  individual  school 

insel  to  two  State  building 
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projects,  including  some  already  under  way  in  Massachusetts. 

In  order  to  secure  the  informed  advice  of  a large  number  of  organizations  and 
individuals  either  involved  in  or  affected  by  school  construction,  an  Advisory 
Study  Committee  was  formed.  Its  membership  included  representat i ves  of  the 
Legislature,  taxpayer  groups,  contractors,  architects,  industrial ists,  organ- 
ized labor,  and  educators,  lawyers,  financiers  and  officials  from  local,  state 
and  federal  government.  The  Committee  met  as  a whole  three  times  during  the 
year  with  the  study  team  — once  during  the  early  stages  of  the  study,  once  as 
the  team  was  beginning  to  develop  its  preliminary  recommendations,  and  once 
to  discuss  the  preliminary  draft  of  the  report.  Also,  individual  Committee 
members  met  with  persons  from  the  study  team  from  time  to  time  over  matters 
of  mutual  concern.  The  Committee  served  its  function  particularly  admirably 
in  reviewing  the  Preliminary  Draft  of  the  study,  which  was  circulated  in  August 
of  this  year.  Many  members  contributed  conscientiously  of  their  time  in  sub- 
mitting constructive  comments,  some  in  great  detail,  on  all  parts  of  the  study, 
and  it  may  be  said  that  the  degree  to  which  the  study  is  sound  and  realistic 
may  in  part  be  due  to  their  observations.  The  full  list  of  the  members  of 
this  committee  appears  in  the  front  of  this  report. 

Two  series  of  five  regional  meetings  were  held  in  various  communities  around 
the  state,  in  early  winter  and  in  May.  These  meetings,  open  to  all  interested 
persons  and  groups,  accomplished  on  a local  level  much  the  same  ends  as  the 
meetings  held  with  the  Advisory  Study  Committee: 

At  the  first  meeting,  to  give  the  study  team  Insight  at  first  hand 
into  current  problems  relating  to  school  construction,  to  allow  the 
study  team  to  discuss  with  the  participants  the  nature  and  advantages 
of  systems  building,  and  for  the  team  to  receive  comments  and  sugges- 
tions to  help  give  further  guidance  to  their  work; 


At  the  second  group  of  meetings,  to  al 
a summary  of  their  findings  and  prelim 
discussion  and  criticism  by  the  partic 

The  persons  attending  both  series  of  meet  in 
useful  information  and  insight  into  the  nat 
process  and  many  helpful  suggestions  and  cr 
have  been  incorporated  into  the  final  recom 

Particular  thanks  for  their  sympathetic  and 
Henry  Hersey  of  the  Massachusetts  Selectmen 
the  Massachusetts  Mayors  Association,  Lyman 
payers  Foundation,  Robert  Capeless  of  the  M 

i 

Shea  of  Speaker  David  Bartley's  staff. 

Nelson  V.  Aldrich,  FAIA 
Project  Chairman 
November,  1971 
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At  the  second  group  of  meetings,  to  allow  the  study  team  to  present 
a summary  of  their  findings  and  preliminary  recommendations  for 
discussion  and  criticism  by  the  participants. 

The  persons  attending  both  series  of  meetings  provided  the  study  team  with  much 
useful  information  and  insight  into  the  nature  of  the  existing  school  delivery 
process  and  many  helpful  suggestions  and  criticisms,  a great  number  of  which 
have  been  incorporated  into  the  final  recommendations  of  this  study. 

Particular  thanks  for  their  sympathetic  and  constructive  help  are  given  to 
Henry  Hersey  of  the  Massachusetts  Selectmen's  Association,  Thomas  Piggott  of 
the  Massachusetts  Mayors  Association,  Lyman  Ziegler  of  the  Massachusetts  Tax- 
payers Foundation,  Robert  Capeless  of  the  Massachusetts  Tax  Commission  and  Kevin 
Shea  of  Speaker  David  Bart  ley* s staff. 

Nelson  W.  Aldrich,  FAIA 
Project  Chairman 
November,  1971 
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SYNOPSIS  OF  FINDINGS  AND  RECOMMENDATIONS 


The  following  is  a synopsis  of  the  findings  and  recommendations  of  this 
study*  Any  digest  of  300  pages  of  research  inevitably  will  omit  many 
significant  points,  it  is  offered  here  as  a guide  to  help  readers  in 
Initially  comprehending  the  full  picture  detailed  by  the  study.  Numbers 
in  parentheses  refer  to  chapters  in  the  body  of  the  report. 

SECTIONS  II  AND  III  - THE  EXISTING  SCHOOL  DELIVERY  PROCESS 

In  Massachusetts,  as  In  most  other  states,  the  design  and  construction  of 
public  schools  is  a function  of  the  local  district,  which,  with  its  consul- 
tants, plans  and  designs  each  new  facility,  contracts  for  its  construction, 
raises  the  majority  of  the  funds  to  pay  for  it  and  operates  it  for  the 
duration  of  Its  useful  life  (ll-l). 


after  the  need  for  it  has  become  very  serious, 
tlon  of  the  commun i ty 1 s financial  resources  ve 
ties  do  not  maintain  permanent  building  commit 
there  is  little  carry-over  of  experience  from  < 
requiring  that  the  building  committee  learn  it 

All  new  schools  must  be  approved  by  the  state  I 
other  interested  state  agencies.  The  state  pi 
generally  effective,  although  cumbersome.  Sev 
involved  in  all  aspects  of  the  planning  and  de 
is  a lack  of  central  coordination  among  them, 
written  standards,  procedural  handbooks  or  inf 
Department  of  Education,  this  situation  makes 
virtually  a necessity  for  each  project  (II--4). 


The  construction  of  recent  Massachusetts  schools  Is  generally  high  quality 
and  durable.  In  most  cases,  designs  are  up  to  date,  functional  and  attractive. 
The  design  of  most  existing  schools,  however,  fails  to  recognize  that  change 
will  probably  be  the  most  certain  element  of  their  environment.  The 
situation  is  improving  rapidly,  but  few  schools  incorporate  adequate  provisions 
for  rapid  and  economical  change,  and  consequently  remodelling  costs  remain 
higher  than  they  might  be  if  the  designs  for  new  schools  included  adaptability 
to  new  configurations  as  one  of  their  parameters  (II 1-7,  9,  10). 

Due  in  large  part  to  the  press  of  more  urgent  matters,  there  is  inadequate 
attention  given  to  long  range  planning  and  need  forecasting  at  the  local  level. 
As  a result,  the  need  for  new  school  facilities  is  frequently  allowed  to 
become  critical  before  the  planning  and  design  process  is  initiated,  with 
the  result  that  the  new  building  will  not  be  constructed  until  some  time 


The  approval  practices  of  the  Department  of  Ed 
adequate  floor  space.  In  some  cases  the  per-p 
stantially  larger  than  those  found  in  other  st 
area  ratios  are  sometimes  as  low  as  5^%.  The 
the  maximum  per-cupil  area  or  cost  which  can  q 
well-planned  schools  are  reimbursed  at  the  sarr 
(111-12) 

New  school  construction  is  largely  financed  th 
The  ability  of  local  property-owners  to  pay  fc 
widely  from  town  to  town  across  the  Commonweal 
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after  the  need  for  it  has  become  very  serious,  and  making  effective  alloca- 
tion of  the  community^  financial  resources  very  difficult.  Many  communi- 
ties do  not  maintain  permanent  building  committees,  with  the  result  that 
there  is  little  carry-over  of  experience  from  one  project  to  the  next, 
requiring  that  the  building  committee  learn  its  role  anew  for  each  project  (11-2). 

All  new  schools  must  be  approved  by  the  state  Department  of  Education  and 
other  interested  state  agencies.  The  state  planning  and  approval  process  is 
generally  effective,  although  cumbersome.  Several  state  agencies  are 
involved  in  all  aspects  of  the  planning  and  design  of  new  schools,  and  there 
is  a lack  of  central  coordination  among  them.  Coupled  with  the  absence  of 
written  standards,  procedural  handbooks  or  information  service  from  the 
Department  of  Education,  this  situation  makes  the  services  of  a consultant 
virtually  a necessity  for  each  project  (11-4). 

The  approval  practices  of  the  Department  of  Education  result  in  more  than 
adequate  floor  space.  In  some  cases  the  per-pupil  gross  areas  are  sub- 
stantially larger  than  those  found  in  other  states.  Likewise,  net  to  gross 
area  ratios  are  sometimes  as  low  as  54&.  The  commonwealth  places  no  limit  on 
the  maximum  per-pupil  area  or  cost  which  can  qualify  for  financial  aid;  compact, 
well-planned  schools  are  reimbursed  at  the  same  rate  as  less  economical  ones. 

(I  11-12) 

New  school  construction  is  largely  financed  through  the  local  property  tax. 

The  ability  of  local  property-owners  to  pay  for  new  school  facilities  varies 
widely  from  town  to  town  across  the  Commonwealth,  frequently  in  Inverse 
ratio  to  the  need.  Equality  of  educational  facilities  for  all  residents  of 
the  Commonwealth  is  simply  not  feasible  when  the  major  impact  of  school 
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construction  costs  falls  on  the  individual  community.  State  construction 

one  of  the  largest  industries  in  the  Unit 

aid  provides  some  assistance,  ranging  between  40%  to  65%  of  the  cost  of 

of  small  businesses.  The  multiplicity  of 

construction,  fees,  and  equipment.  Local  referenda,  required  for  the  approval 

involved  in  a typical  project  serves  to  c 

of  the  bond  issues  necessary  to  pay  for  new  schools,  are  a major  source  of 

encourage  buck-passing.  Schedules  are  fr 

delay  and  added  cost;  large  numbers  of  recent  local  bond  issues  have  been 

the  study* s sample  of  recent  schools  were 

rejected  by  the  electorate,  reflecting  the  frustration  of  voters  with  high 

agreed-upon  date,  with  the  average  delay 

building  costs  and  property  taxes.  These  communities  frequently  end  up 

percent  more  than  the  originally-allotted 

with  "less  school,  later,  for  more  money,"  due  to  the  effect  of  rising  costs. 

project  size  and  the  duration  of  construe 

There  is  a need  for  a means  of  financing  new  school  construction  which  will 

adequate;  especially  in  periods  of  inflat 

not  add  further  to  the  burden  obstacle  now  presented  by  the  two-thirds  majority 

probable  cost  are  subject  to  a variety  of 

required  for  passage  of  a local  referendum.  (I 1-2,  3) • 

construction  market  conditions,  and  as  a i 

The  building  codes  which  govern  school  construction,  with  minor  exceptions. 

curate.  The  times  at  which  projects  are  j 

are  uniform  throughout  the  Commonwealth.  Their  provisions  are  generally 

not  coordinated  in  any  way,  and  great  flut 

reasonable,  although  their  format  tends  to  discourage  innovation  in  favor 

construction  work  are  common.  The  biddinc 

of  "tried  and  true"  materials  and  processes.  School  building  regulations 

of  a contractor  being  dependent  in  effect 

are  written  by  the  Board  of  Schoolhouse  Structural  Standards,  but  are 

feasible  way  to  reward  superior  performanc 

enforced  by  the  Department  of  Public  Safety,  whose  inspectors  may  have  dif- 

In recent  months  construction  costs  have  b 

ferent  interpretations  of  the  regulations  from  those  intended  by  the  Board. 

approximately  twelve  percent  (doubling  in 

Within  the  Department  of  Public  Safety,  different  persons  from  those  who 

indications  of  an  imminent  lessening  to  se 

approve  plans  and  specifications  inspect  in-progress  construction  for 

Construction  wages  in  the  Northeast  are  am 

compliance,  and  they  again  may  differ  in  their  interpretations  of  code  material 

the  48  contiguous  states.  Labor  product iv 

and  required  compliance.  There  is  no  appeal  from  this  situation  short  of  taking 

but  this  increase  has  not  kept  pace  with  w 

a dispute  to  court. 

the  state  law  setting  the  minimum  wages  to 

School  construction  as  a process  is  characterized  by  high  costs,  fragmen- 

construction projects  may  have  served  to  i 

tation  of  responsibility,  inadequate  cost  and  time  control,  wide  fluctuations 

in  the  amount  of  work  in  progress,  and  seasonality.  Although  contracting  is 
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whose  inspectors  may  have  dif- 
>m  those  intended  by  the  Board, 
jrent  persons  from  those  who 
>rogress  construction  for 
ir  interpretations  of  code  material 
from  this  situation  short  of  taking 


*i zed  by  high  costs,  fragmen- 
i time  control,  wide  fluctuations 
lality.  Although  contracting  is 


one  of  the  largest  industries  in  the  United  States,  it  is  largely  composed 
of  small  businesses.  The  multiplicity  of  subcontractors  and  suppliers 
involved  in  a typical  project  serves  to  diffuse  responsibility  and  to 
encourage  buck-passing.  Schedules  are  frequently  not  met;  two  thirds  of 
the  study*s  sample  of  recent  schools  were  not  completed  until  after  the 
agreed-upon  date,  with  the  average  delay  running  about  thirty-five  to  forty 
percent  more  than  the  originally-allotted  time.  The  correlation  between 
project  size  and  the  duration  of  construction  is  low.  Cost  control  is  in- 
adequate; especially  in  periods  of  inflation.  Designers*  estimates  of’ 
probable  cost  are  subject  to  a variety  of  external  factors,  such  as  other 
construction  market  conditions,  and  as  a consequence,  are  frequently  inac- 
curate. The  times  at  which  projects  are  placed  on  the  market  for  bids  are 
not  coordinated  in  any  way,  and  great  fluctuations  in  the  amount  of  available 
construction  work  are  common.  The  bidding  process  results  in  the  selection 
of  a contractor  being  dependent  in  effect  on  price  alone  and  provides  no 
feasible  way  to  reward  superior  performance  (l Il-l,  5,  6). 

In  recent  months  construction  costs  have  been  rising  at  an  annual  rate  of 
approximately  twelve  percent  (doubling  in  six  years),  although  there  are 
indications  of  an  imminent  lessening  to  seven  percent  (doubling  in  ten  years). 
Construction  wages  in  the  Northeast  are  among  the  highest  of  any  region  of 
the  48  contiguous  states.  Labor  productivity  has  been  slowly  increasing, 
but  this  increase  has  not  kept  pace  with  wage  increases.  It  is  likely  that 
the  state  law  setting  the  minimum  wages  to  be  paid  to  labor  on  state-assisted 
construction  projects  may  have  served  to  intensify  the  upward  pressure  on 
wages  and  wage-related  costs.  Despite  high  wages  and  frequent  labor  shortages. 
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however,  the  average  annual  wage  in  the  building  trades  is  lower  than  for 
factory  workers,  due  to  the  seasonal  nature  of  employment  in  the  field.  The 
supply  of  labor  which  is  forecast  for  the  next  decade  appears  to  be  inadequate 
to  meet  the  anticipated  demand  for  new  construction.  (llf-3) 


more  needed  facilities  and  more  flexible  spa 
because  systems  construction  is  much  faster 
allows  new  schools  to  be  finished  and  begin 
savings  in  total  project  and  peripheral  cost: 


The  five-year  projection  of  needs  shows  that  Massachusetts  will  have  to 
build  30  to  40  million  square  feet  of  new  school  space,  in  order  to  meet 
current  needs.  At  current  rates  this  is  upwards  of  $1.2  billion  of  new 
construction.  (111-13). 

In  looking  into  trends  in  school  planning,  the  only  certainty  is  change. 

The  surest  way  to  deal  with  it  is  to  provide  flexible  school  facilities. 

SECTION  IV  AND  V THE  SYSTEMS  APPROACH  AND  SYSTEMS  BUILDING 

In  its  essence,  the  systems  approach  is  simply  a working  method  which, 
instead  of  attempting  to  solve  a complex  problem  piecemeal,  approaches  it 
is  an  orderly  way  by  defining  goals,  analyzing  means  of  achieving  them  and 
then  carefully  organizing  the  actual  progress  to  a solution.  As  applied  over 
the  past  decade  to  the  construction  of  schools  in  programs  in  California, 
Metropolitan  Toronto  and  elsewhere,  the  systems  approach  has  yielded  new  ways 
of  organizing  the  school  delivery  process  which  have  resulted  in  systems 
construction:  a series  of  components  which  may  be  assembled,  rapidly  and 

without  cutting  or  fitting,  into  attractive,  economical  and  flexible  school 
buildings  which  are  a better  buy  than  conventionally  constructed  structures. 

(IV-1) 

Systems  building  is  not  guaranteed  to  produce  less  expensive  schools,  although 
its  use  in  many  instances  has  resulted  in  lower  construction  costs  than  for 
conventional  buildings.  Systems  construction  produces  buildings  which  Incorporate 


As  presently  known  in  North  America  school  bi 
a single  highly  successful  program  known  as  I 
Development,  which  was  active  in  the  early  1| 
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use  by  the  local  architects  in  designing  the 
specifications  established  what  was  expected 
open  the  means  by  which  the  performance  was  . 
time  in  the  construction  industry  in  this  coi 
came  together  to  develop  compatible  componen 
completion  of  the  SCSD  program  there  have  be< 
building  programs  throughout  the  United  Stat< 
new  components  and  took  advantage  of  exist  in 
individual  schools  have  been  built  using  sys 
available  coordinated  building  components  no* 
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and  electronic  distribution  equipment;  and  ii 
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In  effect,  the  use  of  systems  components  ext< 
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building  itself.  The  quality  of  designs  pos: 
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more  needed  facilities  and  more  flexible  space  for  the  same  dollar.  And 

e 

because  systems  construction  is  much  faster  than  traditional  building,  it 

ate 

allows  new  schools  to  be  finished  and  begin  their  use  earlier  at  considerable 
savings  in  total  project  and  peripheral  costs.  (IV-2). 

rer 

As  presently  known  in  North  America  school  building  systems  grew  out  of 
a single  highly  successful  program  known  as  School  Construction  Systems 
Development,  which  was  active  in  the  early  1960s  in  California.  A voluntary 
consortium  of  about  a dozen  school  districts  created  an  aggregated  market 
for  building  components.  The  market  was  sufficiently  large  to  interest 
manufacturers  in  developing  new  products  and  modifying  existing  ones  for 

use  by  the  local  architects  in  designing  the  individual  schools.  Performance 

\ 

specifications  established  what  was  expected  of  the  components  while  leaving 
open  the  means  by  which  the  performance  was  achieved.  This  was  the  first 
time  in  the  construction  industry  in  this  country  that  groups  of  manufacturers 
came  together  to  develop  compatible  components  to  that  extent.  Since  the 
completion  of  the  SCSD  program  there  have  been  a number  of  successful  systems 
building  programs  throughout  the  United  States  and  Canada,  which  both  developed 

jys 

1 

new  components  and  took  advantage  of  existing  ones.  In  addition,  over  1300 
individual  schools  have  been  built  using  systems  components  (IV-3).  Readily 
available  coordinated  building  components  now  include  structure;  heating, 
ventilating  and  ai r ‘condition? ng  equipment;  integrated  ceilings;  electrical 

> • 

and  electronic  distribution  equipment;  and  interior  partitions.  Taken  together, 
these  components  can  account  for  40-50%  of  the  construction  cost  of  a new  school. 
In  effect,  the  use  of  systems  components  extends  the  standardization  already 

Dugh 

used  in  screw  threads,  metal  gauges,  light  bulbs  and  so  on,  to  the  scale  of  the 

r 

building  itself.  The  quality  of  designs  possible  with  systems  components  is. 

Drporate 

as  with  conventional  buildings,  a function  of  the  architect  and  his  client. 
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Systems  components  are  no  more  or  less  inhibiting  to  a designer  than 

Based  on  the  failure  of  the  recei 

standardized  door  sizes,  floor  tiles  or  lighting  fixtures.  Since  the 

around  the  country,  it  appears  tl 

architect  is  relieved  of  the  necessity  of  forcing  a collection  of  unrelated 

inferior  in  quality  and  flexibil 

parts  into  some  sort  of  a fit,  he  can  devote  more  of  his  time  and  effort 

an  entire  school  is  too : large  an< 

to  apportioning  space  and  creating  an  esthetically  attractive  environment 

without  requiring  expensive  modll 

for  education  (IV-2). 

the  particular  nature  of  each  in< 

Systems  building  is  a set  of  procedures,  not  a collection  of  building 

The  existence  of  a number  of  sch< 

components.  Among  the  most  important  of  these  procedures  are  market  ag- 

currently under  construction  witl 

gregation  and  component  pre-bidding.  By  bringing  together  the  needs  of  a 

that  it  is  possible,  feasible  an< 

number  of  schools,  the  size  of  the  market  for  components  is  made  large 

construct  schools  at  the  present 

enough  to  enable  suppliers  to  offer  both  lower  prices  and  to  show  a greater 

they  use  systems  components,  hav< 

willingness  to  make  modlf ications  to  their  products  in  response  to  the  needs 

ventlonal  manner.  In  order  to  s< 

of  the  particular  situation.  Likewise,  by  bidding  these  components  when  the 

approach  to  school  construction  < 

individual  schools  are  still  In  the  early  design  phase,  both  cost  control 

aggregation  and  component  pre-bi< 

and  savings  are  possible.  After  the  systems  components  have  been  bid  and 

be  made  to  the  existing  system. 

the  Successful  suppliers  named,  the  architects  for  the  individual  schools  are 

able  to  proceed  with  their  designs  on  the  basis  of  specific,  known  products 

The  present  bidding  law  of  the  C< 

and  firm  prices  for  the  majority  of  their  work  (IV-4).  Each  of  the  aspects 

components  by  the  performance  re 

of  the  systems  may  be  utilized  separately  with  some  benefit.  However,  the 

and  methods  to  be  used.  The  sta 

aspects  are  mutually  supporting,  and  their  full  benefits  are  only  achieved  when 

well -suited  to  systems  component: 

all  are  used  together.  It  is  a case  where  the  whole  is  greater  than  the  sum 

some  recent  projects  have  been  si 

of  the  parts.  (IV-4) 

sub-bid  for  "Integrated  ceiling,1 
required  by  law,  into  Its  elect r 

Many -people  initially  confuse  the  systems  concept  with  standard  plans*  It  Is 

parts.  (V-1). 

important  to  recognize  the  differences  between  stock  plans  and  systems 

building:  stock  plans  standardize  complete  buildings,  while  with  systems 

Prequalification  of  bidders,  fel 

building  only  the  components  are  standardized.  These  components  may  be 

mental  systems  building  programs 

utilized  to  create  any  plan  which  Is  needed  to  meet  the  needs  of  the  school* 

bidding,  either  In  the  form  of  © 
cumbersome,  although  legal*  (V- 
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inhibiting  to  a designer  than 

Based  on  the  failure  of  the  recent  New  York  state  program  and  other  experiences 

lighting  fixtures.  Since  the 

around  the  country,  it  appears  that  the  standard  plan  solution  is  intrinsically 

of  forcing  a collection  of  unrelated 

inferior  in  quality  and  flexibility  to  systems  building,  primarily  because 

svote  more  of  his  time  and  effort 

an  entire  school  is  too" large  and  cumbersome  a ,,componentn  to  use  effectively 

sthetically  attractive  environment 

without  requiring  expensive  modification  to  adapt  the  prototype  design  to 
the  particular  nature  of  each  individual  project.  (1V-6) 

, not  a collection  of  building 

The  existence  of  a number  of  schools  using  systems  components  which  are 

f these  procedures  are  market  ag- 

currently  under  construction  within  the  Commonwealth  clearly  establishes 

y bringing  together  the  needs  of  a 

that  it  is  possible,  feasible  and  economical  to  use  systems  building  to 

et  for  components  is  made  large 

construct  schools  at  the  present  time.  These  schools  however,  although 

h lower  prices  and  to  show  a greater 

they  use  systems  components,  have  been  bid  and  contracted  for  in  the  con- 

eir products  in  response  to  the  needs 

ventional  manner.  In  order  to  secure  the  full  advantages  of  a systems 

by  bidding  these  components  when  the 

approach  to  school  construction  on  a statewide  basis,  including  market 

iy  design  phase,  both  cost  control 

aggregation  and  component  pre-bidding,  various  modifications  would  have  to 

stems  components  have  been  bid  and 

be  made  to  the  existing  system.  (IV-7) 

hitects  for  the  individual  schools  are 

he  basis  of  specific,  known  products 

The  present  bidding  law  of  the  Commonwealth  is  not  favorable  to  specifying 

ir  work  (IV-4).  Each  of  the  aspects 

components  by  the  performance  required  of  them  rather  than  by  the  materials 
and  methods  to  be  used.  The  statutory  categories  of  filed  sub-bids  are  not 

ly  with  some  benefit.  However,  the 

eir  full  benefits  are  only  achieved  when 

well-suited  to  systems  components;  although  it  is  technically  not  legal. 

iere  the  whole  is  greater  than  the  sum 

some  recent  projects  have  been  successfully  bid  using,  for  instance,  a single 
sub-bid  for  integrated  ceiling, 11  rather  than  splitting  that  component,  as 
required  by  law,  into  its  electrical,  acoustical  tile,  heating  and  other 

ans  concept  with  standard  plans*  It  Is 

parts.  (V— 1 ) * 

between  stock  plans  and  systems 

>lete  buildings,  while  with  systems 

Prequalification  of  bidders,  felt  to  be  an  i ndi spens ibl e part  of  develop- 

jrdized. These  components  may  be 

mental  systems  building  programs,  presently  is  illegal  in  Massachusetts.  Staged 

»eded  to  meet  the  needs  of  the  school- 

bidding,  either  In  the  form  of  component  pre-bidding  or  of  Mfast-tracki ng,H  is 
cumbersome,  although  legal.  (V-l) 
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Building  codes,  while  conservative  and  actually  outdated  in  a few  instances, 
should  present  no  obstacle  to  the  widespread  introduction  of  systems  build- 
ing, There  is,  however,  a need  for  more  consistent  enforcement  of  the  code's 
provisions  which  are  subject  to  interpretation,  and  more  responsive  procedures 
for  appealing  unfavorable  rulings  by  inspectors.  (V-2) 

In  general,  the  attitude  of  informed  representatives  of  organized  labor 
appears  to  be  guarded,  but  reasonable.  There  is  every  reason  to  believe 
that  systems  building  can  offer  labor  more  jobs,  more  stable  employment  and 
pn  improved  annual  wage  situation.  If  this  is  so,  they  can  be  expected  to 
become  increasingly  helpful  in  implementing  a systems  program.  (V-3). 

The  cost  experience  of  other  large-scale  systems  building  experiments 
suggests  that  should  a systems  program  be  undertaken  in  Massachusetts,  after 
an  initial  short  period  of  variable  prices  due  to  unfamiliarity  with  the 
process,  costs  will  drop.  Due  to  the  slower  rise  Tn  cost  foreseen  for  systems 
construction  than  for  conventionally  built  structures,  the  competitive  position 
of  systems  will  steadily  improve  as  time  passes,  and  from  the  start  will 
provide  a significantly  greater  building  value  per  dollar  invested  in  new 
school  construction.  (V-5). 

SECTION  V!  - POSSIBLE  AND  RECOMMENDED  COURSES  OF  ACTION 

The  courses  of  action  and  recommendations  contained  in  this  report  were 
developed  with  several  goals  in  mind: 

. to  provide  for  the  construction  of  school  buildings  at  less 
than  the  currently  prevailing  costs; 

. to  close  -he  gap  between  the  time  when  a new  school  is  first 
needed  ar.d  it  is  available  for  use; 


. to  accomplish  the  first  two  g< 
which  is  equal  or  superior  to 
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. to  provide  a degree  of  relief 
removing  school  construction 
the  property  tax; 
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• to  achieve  all  of  these  goals 
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ACTION 

led  in  this  report  were 


• to  accomplish  the  first  two  goals  with  buildings  of  a quality 
which  is  equal  or  superior  to  school  houses  currently  being 
built; 

. to  provide  a degree  of  relief  to  the  property  taxpayer  by 
removing  school  construction  financing  from  dependence  on 
the  property  tax; 

. to  encourage  continuing  improvement  in  the  quality,  economy 
and  delivery  time  of  new  schools; 

. to  achieve  all  of  these  goals  as  rapidly  as  possible  (VI -1) 

The  results  of  the  study  indicate  that  there  are  basically  two  courses 
of  action  by  which  these  goals  might  be  achieved.  The  first  course  of 
action  is  the  decentralized,  piecemeal  approach  to  improvements,  which 
would  essentially  retain  the  existing  administrative  relationships  and 
procedures.  The  second  course  of  action  would  radically  transform  the 
school  delivery  process  by  transferring  the  responsibility  for  school  con- 
struction from  the  municipalities  to  a single  new  organization,  the  Massachusetts 
School  Construction  Corporation,  which  would  be  funded  entirely  by  the  State. 
While  both  courses  are  feasible  and  would  produce  major  improvements,  it  is 
believed,  for  reasons  of  cost  and  time  savings,  and  efficiency  in  the 
delivery  process,  that  the  second  course  would  be  far  more  likely  to  achieve 
the  necessary  goals;  accordingly,  implementation  of  such  a corporation  is 
the  official  recommendation  of  this  study.  (VI -1). 


3 1 buildings  at  less 


A Possible  Course  of  Action: 


a new  school  is  first 


Piecemeal  Changes  within  the  Existing  Framework  (VI -2) 

The  existing  framework  of  the  Massachusetts  school  delivery  process  may  be 
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modified  by  specific  legislative  and  administrative  actions*  each  of 
which  would  be  addressed  to  solving  a specific  problem*  in  the  aggre- 
gate those  changes  might  approach  the  stated  goals. 

Proposals  for  piecemeal  changes  within  the  existing  legal  and  administra- 
tive framework  could  provide  for  moderate  increases  in  state  activism  and 
financial  support  for  the  construction  of  public  schools.  The  present 
jurisdiction  of  the  Board  of  Education  would  be  continued  and  the  School 
Building  Assistance  Bureau  strengthened;  there  could  be  changes  relating  to 
public  safety  regulations  and  building  codes;  there  could  be  modification  of 
the  bidding  laws  to  accommodate  special  requirements  of  systems  building;  there 
could  be  increases  in  state  aid;  and  changes  could  be  made  in  the  method  by 
which  local  communities  determine  school  needs.  The  basic  relationship 
between  state  and  local  government  in  the  school  delivery  process  would, 
however,  remain  unchanged,  with  the  local  districts  initiating  action  and  the 
state  responding. 

The  staffing  pattern  and  salary  levels  of  persons  working  in  the  Department 
of  Education,  particularly  within  the  School  Building  Assistance  Bureau, 
should  be  strengthened  and  increased.  Specialists  in  school  planning  have 
been  in  demand  throughout  the  country  for  many  years,  but  the  Commonwealth's 
salary  schedule  has  not  provided  salaries  competitive  with  universities,  private 
consulting  firms,  or  city  school  systems.  To  enable  an  agency  such  as  the 
School  Building  Assistance  Bureau  to  perform  its  present  tasks  effectively  and 
to  assume  new  responsibilities,  such  as  maintaining  an  inventory  of  existing 
and  needed  spaces,  the  evaluation  of  the  condition  of  existing  instructional 
spaces  and  developing  long-range  plans  for  meeting  future  enrollment  Increases, 
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an  enlarged  and  improved  staff  is  essentie 

The  following  other  changes  in  the  procedu 
are  recommended: 

a.  Simplify  the  steps  which  must  be  taker 
for  state  construction  assistance. 

b.  Provide  increased  procedural  assistanc 
services  to  municipalities  and  school 
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of  the  Department  of  Education. 
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It  is  probably  not  feasible  to  reduce  the 
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It  is  proposed  that  there  be  established  * 
Safety  a new  Board  of  School  Building  Star 
regulations.  This  board  would  serve  as  fi 


25 


26 


I 

. 

tfve  actions,  each  of 
problem,  in  the  aggre- 
>als. 

! _ 

|ting  legal  and  administra- 
tes in  state  activism  and 
|c  schools.  The  present 
continued  and  the  School 
could  be  changes  relating  to 
here  could  be  modification  of 
ments  of  systems  building;  there 
uld  be  made  in  the  method  by 
The  basic  relationship 
1 delivery  process  would, 
icts  initiating  action  and  the 


ns  working  in  the  Department 
ilding  Assistance  Bureau, 
sts  in  school  planning  have 
years,  but  the  Conronweal th1 s 
tltlve  with  universities,  private 
nable  an  agency  such  as  the 
s present  tasks  effectively  and 
ning  an  inventory  of  existing 
ion  of  existing  instruct lonel 
ing  future  enrollment  Increases, 


O 

ERJC 


an  enlarged  and  improved  staff  is  essential. 

The  following  other  changes  in  the  procedures  of  the  Department  of  Education 
are  recommended: 

a.  Simplify  the  steps  which  must  be  taken  by  local  districts  when  applying 
for  state  construction  assistance. 

b.  Provide  increased  procedural  assistance  through  public  information 
services  to  municipalities  and  school  districts. 

c.  Establish  and  publish  space  standards  for  new  schools.  It  is 
believed  that  a thoroughgoing  re-evaluation  of  the  areas  presently 
requested  would  show  possibilities  for  a reduction  of  up  to  15  percent 
in  the  size  of  a typical  school  with  no  decrease  in  educational  quality. 

d.  Develop  within  the  School  Building  Assistance  Bureau  a bank  of  data  on 
spaces  and  costs,  using  statistical  and  data  processing  capabilities 
presently  available  or  becoming  available  in  other  divisions  or  bureaus 
of  the  Department  of  Education. 

e.  Undertake  and  keep  up  to  date  a complete  inventory  of  public 

school  building  needs  and  facilities  to  serve  as  the  basis  for  continuous 
comprehensive  planning. 

It  is  probably  not  feasible  to  reduce  the  number  of  state  agencies  involved 
In  the  approval  of  a new  school.  Improved  coordination  among  them  is,  however, 
highly  desirable.  As  a minimum,  it  is  proposed  that  the  existing  overlap 
between  the  Department  of  Education  and  the  Department  of  Public  Safety  be 
resolved  by  giving  the  standard-setting  Initiation  to  the  Department  of 
Education. 

it  is  proposed  that  there  be  established  within  the  Department  of  Public 
Safety  a new  Board  of  School  Building  Standards  to  set  up  new  building 
regulations.  This  board  would  serve  as  final  arbiter  of  standards  In  cases 
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of  overlapping  jurisdiction  between  the  Department  of  Education  and  the 
Department  of  Public  Safety.  It  would  also  have  exclusive  appellate 
jurisdiction  over  the  decisions  of  the  Commissioner  of  Public  Safety, 
Department  of  Public  Safety  plan  and  field  inspectors  pertaining  to  school 
building  construction  and  the  applicable  codes  and  regulations. 

Specific  amendments  to  the  present  laws  relating  to  public  construction, 
notably  the  filed  sub-bid  law,  will  facilitate  the  use  of  systems  building 
techniques: 

a.  The  filed  sub-bid  law  should  authorize  the  use  of  systems  categories 
in  any  technologically  feasible  area. 

b.  The  ambiguity  under  present  statutes  with  respect  to  serialized 
bidding  upon  one  project,  otherwise  sometimes  described  as  nfast 
tracking"  should  be  clarified  to  make  this  procedure 

legal . 

c.  The  law  should  be  modified  to  accommodate  the  use  of  performance 
specifications. 

Professional  construction  management  offers  the  potential  for  signifi- 
cant savings  in  both  construction  time  and  cost.  Its  advantages  appear 
to  be  greater  with  systems  building  than  with  conventional  construction, 
but  are  probably  sufficient  to  justify  its  use  in  both  situations. 

The  benefits  of  market  aggregation  for  the  purchase  of  not  only  systems 
components  but  also  a variety  of  products  for  use  in  school  construction 
are  considerable.  The  Commonwealth  should  encourage  districts  which  desire 
to  combine  forces  for  this  purpose,  through  such  means  as: 


a.  Paying  a higher  than  normal  rate  oi 
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inspectors  pertaining  to  school 
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odes  and  regulations. 

. Coordination  of  separate  school  districts  into  a voluntary 

[latlng  to  public  construction. 

aggregation  program;  provision  of  contractual  mechanisms  to 
ensure  participation  after  initial  commitments  have  been  made; 

|tate  the  use  of  systems  building 

. Bulk  bidding  and  purchase  of  products. 

: the  use  of  systems  categories 

c.  Providing  a state  guarantee  of  a minimum  sized  order  so  that  if 
an  individual  district  dropped  out  of  an  aggregated  market  pro- 

lith respect  to  serialized 

gram,  the  advantage  of  volume  purchasing  would  not  be  lost.  The 
state  would  then  undertake  to  find  another  district  to  take  the 

jmetimes  described  ss  nfast 

f i rst  one1 s place. 

this  procedure 

In  addition  to  increasing  the  size  of  construction  grants,  the  Common- 

iate the  use  of  performance 

wealth  might  extend  an  unconditional  guarantee  of  both  the  principal  and 
interest  of  each  districts  school  bond  issues.  An  alternative  would 

•s  the  potential  for  signifi- 

be  the  replacement  of  the  present  two-thirds  vote  required  for  a local 
district  to  assume  indebtedness  with  a simple  majority. 

i cost.  Its  advantages  appear 

■fith  conventional  construction. 

It  is  proposed  that  the  State  require  each  local  district  to  establish 

s use  in  both  situations. 

a permanent  school  building  committee  which  would  survey  existing  school 
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of  sites  and  would  be  empowered  to  prepare  educational  specifications. 

gh  such  means  as: 

retain  architects,  and  approve  plans.  The  establishment  of  such  standing 
committees  would  provide  the  continuity  which  has  thus  far  been  lacking  in 
most  districts. 
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XIV 


The  Recommended  Course  of  Action: 

planning  standards  for  public  schools.  L 

Establishment  of  a Massachusetts  School  Construction  Corporation  (VI -3) 

such  standards  would  be  required  to  bear 

The  recommended  action  of  this  report  is  the  establishment  of  a Massa- 

All  other  costs  of  planning,  design  and  c 

chusetts  School  Construction  Corporation,  providing  for  the  assumption 

the  Corporation. 

by  the  Commonwealth  of  major  responsibility  for  the  design,  construction 
and  financing  of  public  schools.  The  Commonwealth  would  continue  to  act 

A continuing  program  of  research  and  deve 

techniques,  building  materials,  planning, 

in  cooperation  with  the  local  districts,  but  the  State  would  assume  the 

proposed.  These  factors  are  currently  be 

leading  role. 

resources  of  individual  local  districts. 

The  functions  of  the  Corporation  would  fall  into  three  general  areas: 

in  building  technology  and  the  resultant  i 

. Coordination  of  comprehensive  statewide  planning  for  new  schools 

techniques  makes  the  provision  of  this  se 

. Management  and  financing  of  new  school  construction 

economical  school  construction  process. 

. Research  and  development  toward  improving  the  means  of  meeting 

In  addition,  the  following  functions  are 

the  State's  school  building  needs. 

a.  The  Corporation  would  cooperate  w 

It  would  assist  the  local  districts  in  developing  comprehensive  surveys 

in  the  development  of  educational 

of  existing  school  building  facilities,  making  projections  of  school  building 

b.  The  Corporation  would  approve  loc 

needs,  and  preparing  comprehensive  school  land  use  plans.  Such  plans  would 

architects  and  would  provide  desi 

cover  a five-year  period.  They  would  be  developed  by  each  district  and  kept 

c.  The  Corporation  would  administer 

current  by  means  of  annual  updating  and  would  form  the  basis  of  a statewide 

school  construction  and  the  const 

inventory  of  existing  facilities  and  projections  of  future  needs.  The  costs 

a new  system  of  competitive  blddi 

of  such  planning  would  be  funded  by  the  Corporation.  The  plan  would  be  done 

d..  The  Corporation  would  aggregate  1 

either  by  educational  and  planning  staffs  within  the  local  communities,  or 

markets  to  achieve  the  economies 

by  outside  consultants. 

purchasing  of  both  systems  and  no 

The  Corporation  would  fund  the  planning,  design  and  construction  of  all 

The  financial  powers  to  be  granted  the  nei 

public  schools  and  would  be  the  contracting  agency  for  all  school  construction. 

to  issue,  subject  to  the  approval  of  the 

In  cooperation  with  the  Department  of  Education,  it  would  establ ish  space 

notes  and  bonds  backed  by  the  full  faith 

Bond  issues  could  be  sufficiently  large  t 
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planning  standards  for  public  schools.  Local  districts  desiring  to  exceed 
such  standards  would  be  required  to  bear  the  additional  costs  incurred. 

All  other  costs  of  planning,  design  and  construction  would  be  carried  by 
the  Corporation. 

A continuing  program  of  research  and  development  relating  to  construction 
techniques,  building  materials,  planning,  and  cost  data  analysis  is 
proposed.  These  factors  are  currently  beyond  the  financial  limits  and 
resources  of  individual  local  districts.  The  changes  which  have  occurred 
in  building  technology  and  the  resultant  development  of  new  building 
techniques  makes  the  provision  of  this  service  an  essential  part  of  any 
economical  school  construction  process. 

In  addition,  the  following  functions  are  proposed. 

a.  The  Corporation  would  cooperate  with  the  Department  of  Education 
in  the  development  of  educational  program  specifications. 

b.  The  Corporation  would  approve  local  districts*  selections  of 
architects  and  would  provide  design  review* 

c.  The  Corporation  would  administer  the  purchase  of  components  for 
school  construction  and  the  construction  of  school  facilities  under 
a new  system  of  competitive  bidding. 

d.  The  Corporation  would  aggregate  local  districts  into  large 
markets  to  achieve  the  economies  inherent  in  large-scale  bulk 
purchasing  of  both  systems  and  non-systems  building  components. 


ruction  of  all 

1 school  construction, 
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The  financial  powers  to  be  granted  the  new  Corporation  would  enable  it 
to  issue,  subject  to  the  approval  of  the  Governor  and  the  General  Court, 
notes  and  bonds  backed  by  the  full  faith  and  credit  of  the  Commonwealth. 
Bond  issues  could  be  sufficiently  large  to  attract  nationwide  syndicates. 
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The  Board  of  Education  would  retain  its  pre 
establishment  of  minimum  standards  for  all 


thereby  enabling  the  Corporation  to  obtain  the  lowest  possible  rate  of  interest 
available  at  any  given  time.  The  State  would  provide  the  initial  appropriation 

The  Board  of  Education  would  retain  its  pre 
establishment  of  minimum  standards  for  all 

for  the  agency  startup  costs.  Thereafter,  money  that  is  required  for  the 

it  is  proposed  that  the  board  be  required  t 

operation  of  the  Corporation  and  the  funding  of  projects  would  be  derived 

standards  as  binding  regulations  on  or  befo 

from  a portion  of  the  construction  cost  savings  made.  Annual  payments  of 

with  the  provisions  of  the  existing  Adminis 

principal  and  interest  on  these  bonds  would  be  made  from  the  State*s  general 
revenues. 

The  provisions  of  the  School  Building  Assls 

projects  not  under  the  Corporation  until  Ji 

The  local  districts  would  retain  jurisdiction  over  site  selection, 
educational  program,  space  requirements  (consistent  with  state-establ ished 

The  proposed  changes  to  the  present  functic 

standards)  selection  of  an  architect,  and  approval  of  preliminary  plans. 

Safety  are  substantially  the  same  as  those1 

Thereafter  the  design,  construction  and  funding  of  each  school  facility 

action. 

would  be  carried  out  by  the  Corporation. 

The  form  and  structure  of  the  proposed  Sch< 

Each  district  would  be  required  to  establish  a standing  school  building 

be  a state  agency  within  one  of  the  exist  it 

committee,  which  would  have  the  following  responsibilities: 

sent  cabinet  system.  No  recommendation  is 

. to  survey  existing  school  facilities,  prepare  projections  of 

cabinet  secretariat  in  which  this  autonomoi 

school  building  needs,  and  prepare  a comprehensive  school 

In  order  to  provide  an  organization  which 

land  use  plan; 

to  the  educational  interests  of  the  State 

. to  provide  necessary  sites; 

of  directors  would  be  appointed  by  the  Gov 

. to  obtain  an  educational  program  and  space  requirements  for 

cities  and  towns  from  all  parts  of  the  Sta 

each  specific  school  project; 

the  major  political  parties  and  interest  g 

. to  select  an  architect  subject  to  the  approval  of  the  Corporation; 
. to  approve  preliminary  plans; 

The  Board  of  Directors  would  appoint  the  r 

. to  accept  the  completed  school  building  on  behalf  of  the  local 

would  be  responsible  for  the  achievement  b 

district:. 

The  Corporation  would  not  be  subject  to  th 

laws.  Since  the  tasks  to  be  performed  by 

degree  of  flexibility  and  competence,  sale 
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The  Board  of  Education  would  retain  its  present  functions  relating  to  the 
establishment  of  minimum  standards  for  all  public  school  buildings.  However, 
it  is  proposed  that  the  board  be  required  to  establish  and  promulgate  minimum 
standards  as  binding  regulations  on  or  before  June  30,  1972,  in  accordance 
with  the  provisions  of  the  existing  Administrative  Procedure  Act. 

The  provisions  of  the  School  Building  Assistance  Act  would  continue  for  all 
projects  not  under  the  Corporation  until  June  30,  1976,  or  as  required. 

The  proposed  changes  to  the  present  functioning  of  the  Department  of  Public 
Safety  are  substantially  the  same  as  those  proposed  under  the  first  course  of 
action. 

The  form  and  structure  of  the  proposed  School  Construction  Corporation  would 
be  a state  agency  within  one  of  the  existing  executive  offices  under  the  pre- 
sent cabinet  system.  No  recommendation  is  made  here  as  to  the  particular 
cabinet  secretariat  in  which  this  autonomous  corporation  should  be  placed. 

In  order  to  provide  an  organization  which  is  representative  of  and  responsive 
to  the  educational  interests  of  the  State  as  a whole,  the  Corporation's  board 
of  directors  would  be  appointed  by  the  Governor  and  be  drawn  from  a variety  of 
cities  and  towns  from  all  parts  of  the  State,  with  balanced  representation  of 
the  major  political  parties  and  interest  groups. 

The  Board  of  Directors  would  appoint  the  requisite  professional  staff  and 
would  be  responsible  for  the  achievement  of  the  objectives  of  the  Corporation. 
The  Corporation  would  not  be  subject  to  the  provisions  of  the  Civil  Service 
laws.  Since  the  tasks  to  be  performed  by  this  agency  require  the  highest 
degree  of  flexibility  and  competence,  salaries  commensurate  with  those  paid 
for  comparable  skills  in  the  private  sector  are  necessary. 
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Comparison  of  the  First  and  Second  Course  (VI -4) 


Both  the  first  and  the  second  courses  of  action  could  realize  significant 
savings  in  initial  construction  cost  of  schools.  The  potential  cost  savings 
under  the  second  course  (the  Corporation)  are  higher  (30-36%)  than  those 
achieved  if  all  parts  of  the  first  course  (changes  within  the  existing  frame- 
work) were  enacted  ( 1 9— 3S%) - However,  the  real  difference  would  almost  cer- 
tainly be  greater  than  above,  because  the  piecemeal  nature  of  the  changes 
within  the  existing  framework  ?s  such  that  there  is  little  likelihood  that 
all  would  be  enacted.  The  Corporation  by  contract  could  be  a comprehensive 
program,  and  would  stand  an  excellent  chance  of  realizing  its  full  potential 
savi ngs. 

Both  courses  of  action  likewise  could  significantly  speed  up  the  school 
planning  and  construction  process,  but  again  the  Corporation  would  have  the 
greater  potential  for  savings.  The  Corporation  could  be  expected  to  reduce 
by  1^  to  2 years  the  relatively  normal  4 years  for  the  period  from  identifi- 
cation of  need  to  occupancy.  The  changes  within  the  existing  framework  could 
by  contract  be  expected  to  save  only  6 to  12  months  on  the  process.  Again, 
the  piecemeal  nature  of  this  course  makes  it  unlikely  that  all  proposed  changes 
would  actually  be  carried  out.  Each  course  of  actior  would  eliminate  the  local 
bond  issue  referendum  and  its  serious  potential  for  delay. 

Conclusion 

It  is  evident  that  the  creation  of  a public  school  building  corporation  would 
be  an  innovative  and  daring  step  for  the  Commonwealth  to  take.  It  would  cer- 
tainly not  be  an  easy  one,  nor  one  to  be  undertaken  lightly.  Nevertheless, 
the  members  of  the  study  team  are  firmly  convinced  that  the  potential  savings 
in  cost  and  time  and  the  equalization  of  the  opportunities  of  all  school  dis- 
tricts for  new  school  construction  amply  justify  the  risks  and  hard  work  which 
its  implementation  would  entail. 
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The  Need 

School  construction  is  a heavy  burden  for  the  taxpayer.  Millions  of  dollars  are 
spent  each  year  on  new  elementary  and  secondary  schools  and  on  major  re- 
modeling, modernization,  and  additions.  In  Massachusetts  the  cost  of  school 
building  now  approaches  $36  per  square  foot.  The  toal  amount  spent  on  new 
school  construction  alone  exceeded  $150  million  in  1970,  and  school  super- 
intendents report  that  vastly  more  space  will  be  required  in  the  next 
five  years. 

This  report  details  ways  in  which  the  cost  of  school  construction  in 
Massachusetts  can  be  substantially  reduced — perhaps  by  as  much  as  35  percent — 
while  the  quality  of  construction  is  increased,  local  participation  is 
retained,  and  the  overall  processing  time  is  greatly  reduced.  Considering 
the  continuing  need  for  school  construction  and  the  desire  of  citizens  to 
hold  the  line  on  taxes,  the  program  presented  here  is  one  that  demands 
immediate  consideration  and  early  action. 

The  potential  savings  could  ultimately  total  billions  of  dollars,  but 
equally  important,  there  is  an  opportunity  to  provide  Massachusetts  school 
children  with  high  quality  facilities  which  otherwise  might  not  be  available 
at  all. 

Taxpayer  resistance  to  footing  the  bill  for  new  construction  is  reaching 
a state  of  revolt.  Through  the  mechanism  of  the  bond  referendum  voters  are 
registering  their  general  displeasure  at  the  use  of  the  local  property  tax 
to  pay  for  a multiplicity  of  services.  The  high  rate  of  construction  cost 
escalation  leads  to  costs  for  new  schools  which  rarely  fail  to  shock  taxpayers. 
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of  dealing  with  them,  and  to  chart  a cour 
real i stical ly  be  followed  without  throwin 
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As  a result,  bond  issues  are  being  rejected  at  an  unprecedented  rate,  often 
without  regard  to  the  desperation  of  the  need.  Yet  the  cost  of  school 

ne  taxpayer.  Millions  of  dollars  are 

buildings  is  far  from  the  most  significant  item  on  the  local  property  tax. 
It  is  a source  of  ire  mainly  because  it  is  one  of  the  few  large  items  on 

cary  schools  and  on  major  re- 

the  budget  which  the  taxpayer  feels  he  can  affect  directly.  And  it  is  the 

Massachusetts  the  cost  of  school 

children  who  suffer... 

. The  toal  amount  spent  on  new 

lion  in  1970,  and  school  super- 

When  construction  of  a new  elementary  school  is  delayed  eight  years,  a 

11  be  required  in  the  next 

child  who  might  have  attended  school  under  optimum  conditions  instead  will 
have  the  experience  of  spending  eight  years  in  rundown  and  very  possibly 

of  school  construction  in 

over-crowded  conditions. 

-perhaps  by  as  much  as  35  percent — 

The  recommendations  in  this  study  present  no  easy  solution,  but  this  reflects 

5ed,  local  participation  is 

the  fact  that  the  problem  is  complex  and  many-sided.  The  recommendat ions 

» greatly  reduced.  Considering 

are  an  attempt  to  recognize  these  problems,  to  examine  the  potential  methods 

and  the  desire  of  citizens  to 

of  dealing  with  them,  and  to  chart  a course  of  major  improvement  which  can 
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realistically  be  followed  without  throwing  the  existing  social -pol i tical - 
economic  forces  out  of  balance. 
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Systems  Construction  as  the  Catalyst  for  Chanqe 

:o  provide  Massachusetts  school 

Many  of  the  terms  of  the  recommendations  could  have  been  implemented  years 

otherwise  might  not  be  available 

ago.  One  which  could  only  recently  have  been  developed  is  the  systems 
approach  to  school  construction.  If  a great  deal  of  stress  is  given  to  this 

new  construction  is  reaching 

concept  in  the  study,  it  is  partly  because  it  is  relatively  unknown  to  the 
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high  rate  of  construction  cost 

System  building,  or  the  systems  approach  to  school  construction.  Is  a process 
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of  coordinating  and  exploiting  a variety  of  techniques  for  improving  pro- 
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duct  i vi  ty  in  construction.  Most  of  the  techniques  have  been  found  as  a mat- 
ter of  course  in  other  industries.  However,  the  intensely  fragmented  nature 
of  the  construction  industry  has  until  recently  prevented  their  implementation. 
For  instance,  a typical  small  school  may  involve  six  to  eight  professional 
design  firms,  20  to  30  contractors,  hO  to  60  different  suppliers  and  200  to 
300  or  more  different  building  products. 

The  ineff iciencies  of  most  construction  projects  are  obvious  to  even  a casual 
observer,  but  their  remedy  has  defied  implementation  largely  because  each 
problem  was  interrelated  with  others,  so  that  adjustment  of  one  factor  would 
actually  have  repercuss  ions  on  several  different  participants  in  the  process; 
change  could  only  be  introduced  if  all  parts  of  the  process  were  coordinated. 

In  particular,  the  inherently  discontinuous  nature  of  the  client  in  the  pro- 
cess contributed  to  this  situation.  In  other  words,  the  fact  that  the  average 
building  client  is  relatively  small  and  builds  relatively  infrequently,  (for 
many  it  is  once  in  a lifetime)  means  that  the  party  with  the  greatest  interest 
in  improvement  is  in  the  weakest  position  to  do  anything  about  it.  None  of 
the  "full  time"  or  professional  members  have  the  same  vested  interest  in 
improving  the  situation.  This  situation  can  only  be  overcome  if  the  clients 
can  find  a mechanism  to  pool  their  efforts  and  to  provide  the  continuity  which 
is  essential  to  productive  change. 

Systems  construction  is  a procedure  for  operating  within  such  a context.  It 
involves  changes  in  planning,  design,  schedul »ng,  bidding,  contracting,  manu- 
facturing, and  site  assembly.  Many  of  the  changes  are  not  very  radical,  and 
some  changes  have  recently  been  accomplished.  The  "system"  is  in  coordinating 
al 1 of  them,  taking  advantage  of  repetition  to  improve  on  later  jobs  what 
went  wrong  on  earlier  ones,  and  exploiting  further  the  things  that  went  right. 


A process  which  does  not  have  contii 
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token,  if  a central  body  exists  to  1 
inevitably  involve  itself  in  matter 
construction,  such  as  planning  stan 
becomes  apparent  that  all  savings  o 
not  enough  to  look  for  improvement 
of  that  change  on  other  areas  of  co 

Therefore,  in  the  sense  that  all  tn< 

1 

may  be  said  to  fit  into  the  very  bn 

Although  a number  of  significant  sy 
parts  of  the  continent,  no  full-fle 
eough  to  give  a second  or  third-rou 
wealth  of  Massachusetts  were  to  ins 
would  be  the  largest  school  systems 
would  have  the  potential  of  realizi 
achieved. 

Organization  of  this  Study 
The  material  in  this  report  has  bee 
ment  of  the  case  to  support  its  rec 
outlines  of  the  problem  and  supplie 
the  concept  of  systems. 

Section  (I  provides  a background  fc 
planning  and  construction  process  i 


4 

K 


37 


19 


jes  have  been  found  as  a mat- 

A process  which  does  not  have  continuity  and  central  control  therefore 

> intensely  fragmented  nature 

cannot,  strictly  speaking,  be  considered  systems  construction.  By  the  same 

prevented  their  implementation. 

token,  if  a central  body  exists  to  coordinate  systems  construction,  it  will 
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inevitably  involve  itself  in  matters  outside  the  realm  of  what  is  strictly 
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construction,  such  as  planning  standards  and  finance.  It  very  quickly 
becomes  apparent  that  all  savings  or  other  improvements  are  relative;  it  is 

5 are  obvious  to  even  a casual 

not  enough  to  look  for  improvement  in  one  area  without  checking  the  effect 

atlon  largely  because  each 

of  that  change  on  other  areas  of  concern  which  are  inevitably  involved. 
Therefore,  In  the  sense  that  all  these  factors  should  be  coordinated,  all 

djustment  of  one  factor  would 

may  be  said  to  fit  into  the  very  broad  definition  of  what  is  called  systems. 

t participants  in  the  process; 

the  process  were  coordinated. 

Although  a number  of  significant  systems  programs  are  underway  in  various 

ure  of  the  client  in  the  pro- 

parts  of  the  continent,  no  full-fledged  systems  program  has  been  going  long 

ords,  the  fact  that  the  average 

eough  to  give  a second  or  third-round  reading  of  the  results.  If  the  Common- 

relatively Infrequently,  (for 

wealth  of  Massachusetts  were  to  institute  a program  on  a statewide  basis,  it 

arty  with  the  greatest  Interest 

would  be  the  largest  school  systems  building  program  in  North  America,  and 

anything  about  it.  None  of 

would  have  the  potential  of  realizing  savings  far  beyond  those  already 

e same  vested  Interest  in 
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ily  be  overcome  if  the  clients 

to  provide  the  continuity  which 

Organization  of  this  Study 

The  material  in  this  report  has  been  organized  to  provide  a sequential  develop 
ment  of  the  case  to  support  its  recommendations.  Thus,  Section  1 provides 

ing  within  such  a context.  It 

outlines  of  the  problem  and  supplies  a frame  of  reference  for  understanding 

lg,  bidding,  contracting,  manu- 

the concept  of  systems. 

res  are  not  very  radical,  and 

The  ‘'system"  is  in  coordinating 

Section  II  provides  a background  for  understanding  the  Massachusetts  school 
planning  and  construction  process  from  several  viewpoints.  Those  who  are 

improve  on  later  jobs  what 

Cher  the  things  that  went  right. 
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familiar  with  the  process  may  want  to  proceed  to  the  next  section.  Others 
may  want  to  use  it  as  a reference  to  fill  in  background  essential  to 
understanding  subsequent  material.  Many  school  building  committees  tangling 
with  the  procedures  for  the  first  time  may  find  it  a useful  guide  to  under- 
standing and  anticipating  the  school  building  process. 

Section  I I I surveys  those  matters  most  pertinent  to  an  analysis  of  the  pro- 
blems and  the  potentials  of  the  process.  It  evaluates  where  we  are,  and 
projects  the  needs  for  coming  years.  It  Is  essentially  the  statement  of 
the  problem,  although,  as  will  be  seen,  the  process  itself  (Section  II)  is 
a problem. 

Section  IV  introduces  the  concept  of  system  building,  explains  Its  principles 
and  records  experience  to  date  with  systems. 

Section  V then  develops  the  significance  of  systems  in  the  context  of  the 
Massachusetts  school  delivery  process  (Section  II)  and  the  surveys  of  the 
Massachusetts  situation. 

Finally,  taking  these  factors  into  consideration.  Section  VI,  lists  a set 
of  goals,  outlines  two  possible  courses  of  action  to  achieve  these  goals, 
compares  these  two  courses  of  action,  and  explains  why  one  Is  recommended 


over  the  other. 
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LEGAL  BASIS  OF  THE  SCHOOL  CONSTRUCTION  PROCESS 


CHAPTER  II  - 1 


The  State  Constitutional  Background 

Massachusetts  education  law  begins,  as  d^es  all  state  law,  with  the  Con- 
stitution of  the  Commonwealth.  That  famous  document,  written  In  semi- 
secrecy by  John  Adams  for  the  Constitutional  Convention  which  met  In 
Cambridge  In  1779  and  1780,  contains  the  following  remarkable  section. 

In  Part  the  Second,  Chapter  5.  It  sets  the  theme.  If  not  the  ultimate 
direction,  of  numerous  later,  albeit  less  lofty,  enactments: 


THE  ENCOURAGEMENT  OF  LITERATURE,  ETC. 

Duty  of  legislatures  and  magistrates  In  all  future  periods 

Wisdom,  and  knowledge,  as  well  as  virtue,  diffused  generally 
among  the  body  of  the  people,  being  necessary  for  the  preser- 
vation of  their  rights  and  liberties;  and  as  these  depend  on 
spreading  the  opportunities  and  advantages  of  education  In  the 
various  parts  of  the  count ry>  and  among  the  different  orders 
of  the  people.  It  shal 1 be  the  duty  of  the  legislatures  and 
magistrates.  In  all  future  periods  of  this  commonwealth,  to 
cherish  the  Interests  of  literature  and  the  sciences,  and 
all  seminaries  of  them;  especially  the  university  at  Cambridge, 
public  schools  and  grammar  schools  in  the  towns;  to  encourage 
private  societies  and  public  Institutions,  rewards  and  immuni- 
ties, for  the  promotion  of  agriculture,  arts,  sciences,  commerce, 
trades,  manufactures,  and  a natural  history  of  the  country;  to 
countenance  and  inculcate  the  principles  of  humanity  and  general 
benevolence,  public  and  private  charity,  industry  and  frugality, 
honesty  and  punctuality  in  their  dealings;  sincerity,  good 
humor,  and  all  social  affections,  and  generous  sentiments  among* 
the  people. 


This  provision  of  the  Constitution  reflects  one  significant  feature  of  the 


by  the  Constitution  and  by  the  colonial 
stitution,  the  origin  of  all  legal  powc 
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more  significantly,  it  may  enact  legisl 
spectrum  of  authority. 
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of  “Home  Rule11  has  been  essentially  a p 
introduced  from  time  to  time  as  a refle 
states  that  checks  and  balances  are  nec 
ment.  Thus  the  Second  Amendment  to  the 
by  the  Constitutional  Convention  of  182 
the  Eighty-ninth  Amendment  in  1966,  rea 
Court  with  respect  to  city  and  town  govi 
The  original  Second  Amendment  provided 
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the  inhabitants  thereof  such  powers,  pr 
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for  the  regulation  and  government  therec 


structure  of  the  government  of  the  Commonwealth.  The  state  government  is. 
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42 


43 


THE  SCHOOL  CONSTRUCTION  PROCESS 


by  the  Constitution  and  by  the  colonial  history  which  preceded  the  Con- 
stitution, the  origin  of  all  legal  power  and  authority  in  the  municipalities 
All  cities  and  towns  in  the  Commonwealth  derive  their  powers  from  the  state 
Constitution  and  from  enactments  of  the  General  Court,  as  legislature  for 
the  entire  state.  As  It  was  said  of  the  Houses  of  Pari iament,  that  they 

does  all  state  law,  with  the  Con- 

could  make  a woman  a man  and  a man  a woman,  so  the  General  Court  of  Massa- 

famous document,  written  in  semi- 

chusetts  can  create  a new  city  or  town  and  abol ish  an  existing  one;  and. 

tutional  Convention  which  met  in 

more  significantly,  it  may  enact  legislation  at  any  place  within  that  broad 

the  following  remarkable  section. 

spectrum  of  authority. 

ets  the  theme,  if  not  the  ultimate 

The  central  significance  of  this  doctrine  of  state  preeminence  has  withstood 

less  lofty,  enactments: 

the  equally  important  but  legally  complex  notion  of  home  rule.  The  doctrine 

MURE,  ETC, 

of  “Home  Rule11  has  been  essentially  a parallel  theme  to  state  preeminence. 

istrates  in  all  future  periods 

introduced  from  time  to  time  as  a reflection  of  the  doctrine  of  the  American 

-veil  as  virtue,  diffused  generally 
-e,  being  necessary  for  the  preser- 
liberties;  and  as  these  depend  on 
s and  advantages  of  education  In  the 
ry,  and  among  the  different  orders 
the  duty  of  the  legislatures  and 
periods  of  this  commonwealth,  to 
iterature  and  the  sciences,  and 
:>ecially  the  university  at  Cambridge, 
schools  in  the  towns;  to  encourage 
?c  institutions,  rewards  and  immuni- 
agriculture,  arts,  sciences,  commerce, 
a natural  history  of  the  country;  to 
the  principles  of  humanity  and  general 
ivate  charity,  industry  and  frugality, 
their  dealings;  sincerity,  good 
ctions,  and  generous  sentiments  among 

states  that  checks  and  balances  are  necessary  to  a republ lean  form  of  govern- 
ment. Thus  the  Second  Amendment  to  the  Massachusetts  Constitution,  adopted 
by  the  Constitutional  Convention  of  1820  and  in  effect  until  superseded  by 
the  Eighty-ninth  Amendment  in  1966,  reaffirmed  the  power  of  the  General 
Court  with  respect  to  city  and  town  governments  with  only  minor  restraints. 
The  original  Second  Amendment  provided  that  the  "General  Court  shall  have 
full  power  and  authority  to  erect  and  constitute  municipal  or  city  govern- 
ments, in  any  corporate  town  or  towns  in  this  Commonwealth,  and  to  grant  to 
the  inhabitants  thereof  such  powers,  privileges  and  immunities  not  repugnant 
to  the  Constitution  as  the  General  Court  shall  deem  necessary  or  expedient 

cflects  one  significant  feature  of  the 

for  the  regulation  and  government  thereof " The  sole  exceptions  to  this 
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town  of  less  than  12,000  inhabitants  could  not  be  required  to  become  a city, 
and,  in  a town  of  less  than  6,000  inhabitants,  the  limited  town  meeting  form 
of  government  could  not  be  required  by  the  General  Court. 


When  in  I966  the  so-called  Home  Rule  Amendment  was,  for  the  first  time, 
adopted  as  the  Eighty-ninth  Amendment  to  the  Constitution,  it  began  with  a 
reaffirmation  not  only  of  the  ’’customary  and  traditional  liberties  of  the 
people  with  respect  to  the  conduct  of  their  local  government”  but  also  with 
a reminder  that  the  rights  of  self-government  in  local  matters  existed 
"subject  to  the  provisions  of  this  article  and  to  such  standards  and  require- 
ments as  the  General  Court  may  establish  by  law  in  accordance  with  the  pro- 
visions of  this  article.”  While  the  Home  Rule  Amendment  substantially  for- 
malized and  expanded  the  procedures  by  which  cities  and  towns  may  adopt  and 
amend  charters  (previously  the  sole  prerogative  of  the  General  Court),  the 
power  of  the  General  Court  to  act  with  relation  to  cities  and  towns  was 
retained  in  Section  8 of  the  Amendment  and  this  power  is  significantly  broad 
as  it  relates  to  all  municipal  functions,  including  the  establishment  of  the 
public  schools.*  Thus,  the  General  Court  retains,  notwithstanding  the  Home 


* Section  8 provides  in  relevant  part  as  follows: 

Section  8.  Powers  of  the  General  Court. — The  general  court  shall  have 
the  power  to  act  in  relation  to  cities  and  towns,  but  only  by  general 
laws  which  apply  alike  to  all  cities,  or  to  all  towns,  or  to  all  cities 
and  towns,  or  to  a class  of  not  fewer  than  two,  and  by  special  laws 
enacted  (1)  on  petition  filed  or  approved  by  the  voters  of  a city  or 
town,  or  the  mayor  and  city  council,  or  other  legislative  body,  of  a 
city,  or  the  town  meeting  of  a town,  with  respect  to  a law  relating  to 
that  city  or  town;  (i)  by  a two-thirds  vote  of  each  branch  of  the 
general  court  following  a recommendat ion  by  the  governor;  (3)  to  erect 
and  constitute  metropolitan  or  regional  entities,  embracing  any  two  or 
more  cities  or  towns  or  cities  and  towns,  or  established  with  other 
than  existing  city  or  town  boundaries,  for  any  general  or  special 
public  purpose  or  purposes,  and  to  grant  to  these  entities  such  powers, 
privileges  and  immunities  as  the  general  court  shall  deem  necessary  or 
expedient  for  the  regulation  and  government  thereof;  or  (4)  solely  for 
the  i ncorporat ion  or  dissolution  of  cities  or  towns  as  corporate 
entities,  alteration  of  city  or  town  boundaries,  and  merger  or  con- 
solidation of  cities  and  towns,  or  any  of  these  matters. 


Rule  Amendment,  the  power  to  er 
all  cities  or  to  all  towns  or  t 
fewer  than  two,  al 1 the  leg  isle 
to  the  Home  Rule  Amendment;  anc 
city  or  town  upon  a petition  b> 
of  the  General  Court  following 

The  subtleties  of  this  Americar 
local  government  home  rule,  ar< 
of  school  building  constructior 
encouragement  of  literature”  tt 
of  interrelated  procedures  whi< 
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Laws.  The  Department  is  under  the  supervision  and  ccntrol  of  the  Board  of 
Education  (G.  L.  Chapter  15,  Section  l).  Its  membership  is  significantly 
prescribed  by  Section  IE  of  Chapter  15*  Thus,  ?n  addition  to  ex  officiis 
members  such  as  the  Chancellor  of  the  Board  of  Higher  Education  and  the 
Director  of  Research  of  the  Advisory  Council  on  Education,  its  other  eleven 
voting  members  must  by  law  include  two  women  and  a representat ive  of  labor 
and  may  not  include  any  person  employed  by  or  deriving  regular  compensation 
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from  any  educational  institution  or  public  or  private  school  system  in  the 
Commonwealth,  nor  be  a Commonwealth  employee  or  member  of  a governing  board 
of  any  higher  educational  institution  nor,  indeed,  a member  of  any  school 
committee.  This  essentially  lay  Board  of  Education,  together  with  the 
Commissioner  of  Education  appointed  by  it  and  serving  as  its  chief  executive 
officer  and  as  the  “chief  state  school  officer  for  elementary  and  secondary 
education,"  is  required  by  Section  IF  of  Chapter  15  to  establish  seven 
divisions  in  the  following  areas:  (a)  curriculum  and  instruction;  (b)  adminis- 

tration and  personnel;  (c)  research  and  development;  (d)  school  facilities 
and  related  services;  (e)  state  and  federal  assistance;  (f)  occupational 
education;  and  (g)  special  education. 

Section  1G  of  Chapter  15  of  the  General  Laws  sets  forth  the  powers  of  the 
Board  of  Education  as  well  as  its  duties.  Among  the  duties  are  to  "provide 
such  necessary  services  to  local  public  schools  as  are  beyond  their  capacity 
to  support  separately."  In  addition,  the  Board  "shall  provide  centralized, 
statewide,  long-range  planning  service  for  public  schools"  and  provide  "a 
common  center  for  the  development,  evaluation  and  adapcation  of  educational 
innovations  for  public  schools."  The  Board  has  the  duty  to  "establish 
maximum  pup i 1 - teacher  ratios  for  classes  in  public,  elementary  and  secondary 
schools."  It  shall  establish  "minimum  educational  standards  for  all  courses 
which  public  schools  require  their  students  to  take." 

All  of  the^e  duties  relate  inevitably  to  the  matter  of  construction  of  school 
buildings:  but.  in  addition,  the  Board  of  Education  has  a specific  duty  in 
the  area  of  school  building  construction.  Thus,  Section  1G  provides  "the 
Board  shall  establish  minimum  standards  for  all  public  school  buildings...," 
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15  of  Chapter  143,  which  sets  forth  various 
to  the  erection  and  alteration  of  school  bui 
bui 1 d i ngs . 

The  potentially  vast  powers  of  the  Board  of 
tions  to  require  their  enforcement.  The  Boa 
that  all  school  committees  comply  with  all  1 
of  the  public  schools."  In  the  event  of  nor 
of  Education  "shall  refer  all  such  cases  to 
Commonwealth  for  appropriate  action  to  obtai 
to  all  of  its  work,  the  Board  is  asked  to  pr 
by  other  agencies  of  the  Commonwealth  and  by 

In  this  legal  and  historical  review  of  > ■ 
respect  to  public  education  and  of  the  power 
particular,  two  areas  of  great  political  and 
mentioned  as  they  relate  to  the  matter  of  scl 
One  has  its  origin,  insofar  as  it  resulted  i' 
nineteenth  century  and  the  other,  though  a p: 
Dilemma"  of  similar  vintage,  dates  most  dire: 
the  last  decade.  These  are  the  issues  of  re 5 
of  school  building  construction  would  be  comp 
legal  status  of  each  of  these  issues.  With  r 
of  law  and  policy  have  surely  not  been  writte 


48 


:vate  school  system  in  the 
rember  of  a governing  board 
a.  a member  of  any  school 
Ion,  together  with  the 
rving  as  its  chief  executive 
rr  elementary  and  secondary 
r !5  to  establish  seven 
urn  and  instruction;  (b)  adminis- 
ent;  (d)  school  facilities 
stance;  (f)  occupational 

i 

i 

s forth  the  powers  of  the 
the  duties  are  to  "provide 
cS  are  beyond  their  capacity 
'shall  provide  centralized, 

: schools"  and  provide  "a 
j adaptation  of  educational 
Me  duty  to  "establish 
:c,  elementary  and  secondary 
standards  for  all  courses 
uke . " 

:er  of  construction  of  school 
ion  has  a specific  duty  in 
Section  1G  provides  "the 
>ubl ic  school  buildings...," 


o 

ERIC 


a duty  made  subject  to  the  provisions  relating  to  public  safety  of  Section 
15  of  Chapter  143,  which  sets  forth  various  specific  requirements  relating 
to  the  erection  and  alteration  of  school  buildings  as  well  as  other  public 
bui 1 d i ngs . 

The  potentially  vast  powers  of  the  Board  of  Education  are  not  without  sanc- 
tions to  require  their  enforcement.  The  Board  is  required  to  "see  to  it 
that  all  school  committees  comply  with  all  laws  relating  to  the  operation 
of  the  public  schools."  In  the  event  of  noncompliance,  the  Commissioner 
of  Education  "shall  refer  all  such  cases  to  the  Attorney  General  of  the 
Commonwealth  for  appropriate  action  to  obtain  compliance."  With  relation 
to  all  of  its  work,  the  Board  is  asked  to  provide  statistical  data  for  use 
by  other  agencies  of  the  Commonwealth  and  by  the  cities  and  towns. 

In  this  legal  and  historical  review  of  the  powers  of  the  Commonwealth  with 
respect  to  public  education  and  of  the  powers  of  the  Board  of  Education  in 
particular,  two  areas  of  great  political  and  social  significance  should  be 
mentioned  as  they  relate  to  the  matter  of  school  building  construction. 

One  has  its  origin,  insofar  as  it  resulted  in  legal  enactments,  in  the 
nineteenth  century  and  the  other,  though  a product  of  the  great  "American 
Dilemma"  of  similar  vintage,  dates  most  directly  from  developments  of  only 
the  last  decade.  These  are  the  issues  of  religion  and  race,  and  no  study 
of  school  building  construction  would  be  complete  without  reference  to  the 
legal  status  of  each  of  these  issues.  With  respect  to  both,  the  last  words 
of  law  and  pol icy  have  surely  not  been  written. 


1.  The  Anti-Aid  Prohibition  on  Public  Aid  for  Private  Schools 

As  early  as  the  l850's,  the  Constitution  of  the  Commonwealth  sig- 
nificantly had  incorporated  into  it  the  first  Anti-Aid  Amendment  prohibiting 
the  use  of  publicly  appropriated  funds  to  “any  religious  sect  for  the  main- 
tenance exclusively  of  its  own  schools*1  (Eighteenth  Amendment  to  the  Con- 
stitution of  the  Commonwealth).  It  is  interesting  to  note  that  in  addition 
to  the  prohibition,  the  Amendment  had  an  affirmative  requirement  with  res- 
pect to  support  of  schools: 


All  monies  raised  by  taxation  in  the  towns  and  cities  for 
the  support  of  public  schools,  and  all  monies  which  may  be 
appropriated  by  the  state  for  the  support  of  common  schools, 
shall  be  applied  to,  and  expended  in,  no  other  schools  than 
those  which  are  conducted  according  to  law,  under  the  order 
and  superintendence  of  the  authorities  of  the  town  or  city 
in  which  the  money  is  to  be  expended;  and  such  money  shall 
never  be  appropriated  to  any  religious  sect  for  the  maintenance 
exclusively  of  its  own  schools. 


This  version  of  the  Eighteenth  Amendment  to  the  Massachusetts  Constitution 
coexisted,  of  course,  with  the  First  Amendment  to  the  United  States  Consti- 
tution, made  applicable  by  various  judicial  doctrines  and  decisions  to  the 
states  through  the  Fourteenth  Amendment  to  the  United  States  Constitution, 
providing  that  “Congress  shall  make  no  law  respecting  an  establishment  of 
religion,  or  prohibiting  the  free  exercise  thereof. • ••" 

At  the  Constitutional  Convention  of  1917-1918  in  Massachusetts  the  Eighteenth 
Amendment  to  the  state  Constitution  was  revised  in  such  a way  that,  after 
adding  a section  prohibiting  the  passing  of  any  law  "proh ib i t ing  the  free 
exercise  of  religion1'  and  repeating  the  affirmative  requirement  relating 
to  the  application  of  tax  monies  for  the  support  of  public  schools,  the 
prohibition  on  aid  to  nonpublic  schools  was  expanded  as  follows: 
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And  no  grant,  appropr  i at  ion  or  use  of  public  money  or 
property  or  loan  of  public  credit  shall  be  made  or  authorized 
by  the  Commonwealth  or  any  political  subdivision  thereof  for 
the  purpose  of  founding,  maintaining  or  aiding  in  a school  or 
institution  of  learning,  whether  under  public  control  or  otherwise, 
wherein  any  denominational  doctrine  is  inculcated,  or  any  other 
school,  or  any  college,  infirmary,  hospital,  institution  or 
educational,  charitable  or  religious  undertaking  which  is  not 
publicly  owned  and  under  the  exclusive  control,  or  under  supei — 
vision  of  public  officers  or  public  agents  authorized  by  the 
Commonwealth  or  federal  authority  or  both,  . ..;  and  no  such 
grant,  appropr iat ion  or  use  of  public  money  or  loan  of  public 
credit  shall  be  made  or  authorized  for  the  purpose  of  founding, 
maintaining  or  aiding  any  church,  religious  denomination  or 
society. 


The  long  history  of  the  effect  of  the  provisions  of  both  state  and  federal 
constitutions  prohibiting  public  aid  to  nonpublic  schools  is  beyond  the 
immediate  scope  of  this  report.  Jn  the  past  several  years,  numerous  attempts 
have  been  made  to  establish  by  legislation  various  devices  to  avoid  what 
many  have  assumed  to  be  a total  prohibition  of  aid  to  nonpublic  schools 
in  any  form.  Many  of  the  proposals,  if  adopted,  and  if  found  by  inevitable 
judicial  reviews  to  be  consistent  with  federal  and  state  constitu  <onal 
doctrine,  could  have  a great  effect  upon  the  status  of  school  building  in 
the  Commonwealth  of  Massachusetts.  The  recent  decisionsof  the  United  States 
Supreme  Court  in  Ti 1 ton  Richardson,  39  U.S.L.W.  4857  (June  29,  1971)  and 
Lemon  v.  Kurtzman , 39  U.S.L.W.  4844  (June  29,  19 71)  would,  however,  seem  to 
limit  severely  the  extent  to  which  many  of  these  devices  could  satisfy  that 
court  and,  that  being  the  case,  their  compliance  or  noncompliance  with  state 
constitutional  requirements  is  academic.  For  this  reason,  this  report  must 
conclude  that  in  the  foreseeable  future  there  will  be  no  change  of  any 
significant  nature  in  the  matter  of  public  aid  for 
struct  ion  and  operation. 
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2.  Eliminating  Racial  Imbalance 

In  1965,  the  General  Court  added  to  the  duties  of  the  Board  of  Educa- 
tion a requirement  that  it  “provide  technical  and  other  assistance  in  the 
formulation  and  execution  of  plans  to  eliminate  racial  imba 1 ance. V Among 
the  sanctions  available  to  the  Board  of  Education  is  the  prohibition  of 
any  project  in  a municipality  or  district  found  not  to  have  made  “progress 
within  a reasonable  time  in  eliminating  racial  imbalance  in  its  schools." 

In  addition,  the  Board  of  Education  may  increase  the  amount  of  its  aid, 
under  present  law,  for  school  house  construction  to  65  percent  of  approved 
costs  whenever  the  Board  of  Education  is  satisfied  that  the  construction  of 
the  school  house  is  for  the  purpose  of  reducing  or  eliminating  racial  im- 
balance in  the  school  system. 
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The  effect  of  racial  imbalance  mandates  upon  school  construction  is  uncer- 
tain not  for  constitutional  reasons— the i r original  purpose  was  to  insure 
acknowledged  constitutional  rights— but  for  political  and  governmental 
factors.  Thus  more  than  one  major  city  in  the  Commonwealth  is  seeking  a 
legislative  exemption  from  the  racial  imbalance  law  and  its  fiscal  sanc- 
tions. The  outcome  and  legality  of  such  attempts  is  unclear. 

School  Building  Assistance  Bureau 

Against  the  background  of  the  constitutional  and  statutory  provisions 
which  have  been  described  above  with  respect  to  the  role  of  the  state  and 
the  establ ishment  of  a potential ly  powerful  Department  of  Education,  the 
General  Court  established  in  1948  a specific  agency,  then  called  the  School 
Building  Assistance  Commission,  with  detailed  powers  and  responsibilities 
in  the  area  of  school  construction  and  school  finance.  Originally 
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established  as  a "temporary"  commission  to  meet  what  was  assumed  to  be  a 
post-war  crisis,  the  General  Court  has  extended  the  expiration  date  of  the 
agency  five  times. 

From  1948  to  \S66  the  SBAC  was  an  independent  state  agency.  With  the 
enactment  of  the  Wi 1 1 is-Harrington  Act  reorganizing  the  state  educational 
structure,  the  agency  became  a bureau  within  the  Department  of  Education. 

The  present  SBAB  (School  Building  Assistance  Bureau)  now  administers  the 
provisions  of  Chapter  645  of  the  Acts  of  1948  as  part  of  the  Department  of 
Education's  Division  of  School  Facilities  and  Related  Services.  The  Bureau 
is  under  the  direction  of  an  admin istrator . A detailed  study  of  its  adminis- 
trative process  is  provided  in  the  next  chapter. 

Department  of  Public  Safety 

It  was  noted  above  that  the  otherwise  unlimited  powers  of  the  Board  of 
Education  to  "establish  minimum  standards  for  all  public  school  buildings" 
contained  in  G.  L.  Chapter  15,  Section  1G,  was  modified  by  the  proviso 
that  these  standards  be  subject  to  the  provisions  of  law  relating  to  the 
Department  of  Public  Safety  regarding  such  public  buildings.  The  specific 
statutory  reference  contained  in  Section  1G  is  to  Section  15  of  Chapter‘l43 
of  the  General  Laws.  This  overview  of  present  statutory  procedures  must, 
therefore,  consider  the  role  of  the  Department  of  Public  Safety  as  next  in 
significance  to  that  of  the  Department  of  Education  and  the  School  Building 
Assistance  Bureau  themselves. 

Chapter  143  of  the  General  Laws  begins  with  definitions  In  Section  1.  The 
definition  of  "building"  and  "public  building"  in  Chapter  143  is,  significant! 
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for  the  purposes  of  this  study,  as  follows: 


"Building,"  a combination  of  any  materials,  whether  portable 
or  fixed,  having  a roof,  to  form  a structure  for  the  shelter 
of  persons,  animals  or  property.  For  the  purpose  of  this 
definition  "roof"  shall  include  an  awning  or  any  similar 
covering,  whether  or  not  permanent  In  nature.  The  word 
"building"  shall  be  construed  where  the  context  requires 
as  though  followed  words  "or  part  or  parts  thereof." 

"Public  building,"  any  building  or  part  thereof  used  as  a 
public  or  pr ivate . . .school house. . . 


Section  15  of  Chapter  143  provides  that  no  building  so  defined  which  is 
designed  to  be  used  as  a public  school,  or  on  which  alteration  shall  be 
made  for  the  purpose  of  using  it  in  whole  or  in  part  as  a public  school, 
shall  be  erected  or  altered  until  a copy  of  the  plans  and  spec i f ica t ions 
for  cons t ruct ion  or  alteration  has  been  deposited  with  the  Supervisor  of 
P’ans  by  the  owner  or  architect.  The  Supervisor  of  Plans  is,  under  Sec- 
tion 1,  defined  as  a building  inspector  of  the  Division  of  Inspection  of 
the  Department  of  Public  Safety  designated  by  the  Commissioner  of  Public 
Safety  to  receive  the  plans  and  to  act  officially  upon  them  under  the  direc- 
tion of  the  Chief  of  Inspections  of  the  department. 


Section  15  further  provides  that  such  building  may  not  be  erected  or  altered 
without  "sufficient  egresses  and  other  means  of  escape  from  fire,  properly 
located  and  constructed."  The  Supervisor  of  Plans  is  also  authorized  by 
the  statute  to  require  that  stairways  be  enclosed;  that  they  have  suitable 
landings;  that  they  shall  be  provided  with  handrails;  that  egress  doors  and 
windows  shall  open  outward  and  have  approved  hardware;  that  places  of 
egress  shail  be  properly  lighted  and  designated;  and  that  proper  fire  stops 
shall  be  provided  in  the  floors,  walls,  partitions  and  stairways  of  such  a 


building.  The  Supervisor  of  Plans 
requirements  as  may  be  necessary  t 
communication  from  any  steam  boilc 
the  building. 


A certificate  from  the  Supervisor 
tions,  endorsed  by  the  Chief  of  li 
cation  of  requirements  necessary 
Chapter  143  of  the  General  Laws  s 
be  issued  to  the  person  causing  t 
a copy,  together  with  the  plans. 
Inspector  in  whose  district  the  b 
Inspector  is  authorized  and  direc 
certificate  of  approval  and  the  s 
the  erection  or  alteration.  Afte 
tion  of  requirement  has  been  issi 
be  made  in  the  specification  or 
the  Supervisor  of  Plans. 


The  Inspector  to  whom  this  inforn 
of  Chapter  1 43  as  an  Inspector  ol 
ment.  The  role  of  the  Department 
establishment  of  building  regulaj 
process  generally  is  more  fully 
School  houses  of  the  Board  of  Scn| 
establ ished  by  Chapter  675  of  tr 
Department  of  Publ  ic  Safety.  Thj 


! 


building.  The  Supervisor  of  Plans  is  authorized  to  make  such  further 

rials,  whether  portable 

requirements  as  may  be  necessary  to  prevent  the  spread  of  fire  or  its 

tructure  for  the  shelter 
r the  purpose  of  this 

communication  from  any  steam  boiler  or  heating  apparatus  contained  in 

yn i ng  or  any  similar 
? nature.  The  word 

the  building. 

cne  context  requires 
r parts  thereof. 11 

A certificate  from  the  Supervisor  of  Plans  approving  the  plans  and  specifica- 

rt thereof  used  as  a 

tions,  endorsed  by  the  Chief  of  inspections  of  the  department,  or  a specif i- 

cation  of  requirements  necessary  for  compliance  with  Section  15  to  60  of 


iding  so  defined  which  is 

Chapter  1^3  of  the  General  Laws  set  forth  in  detail  and  so  endorsed,  must 

,-.*hich  alteration  shall  be 

be  issued  to  the  person  causing  the  construction  or  to  the  architect,  and 

n part  as  a publ ic  school , 

a copy,  together  with  the  plans,  is  then  required  to  be  turned  over  to  the 

e plans  and  specifications 

Inspector  in  whose  district  the  building  is  to  be  erected  or  altered.  The 

ted  with  the  Supervisor  of 

Inspector  is  authorized  and  directed  to  enforce  the  requirements  of  the 

or  of  Plans  is,  under  Sec- 

certificate  of  approval  and  the  speci f icat ion  of  requirements  and  to  supervise 

Division  of  Inspection  of 

the  erection  or  alteration*  After  a certificate  of  approval  or  a specifica- 

the Commissioner  of  Public 

tion  of  requirement  has  been  issued,  the  law  provides  that  no  change  may 

1 1 > upon  them  under  the  direc- 

be  made  in  the  spec i f icat ion  or  in  the  building  without  the  permission  of 

nent . 

the  Supervisor  of  Plans. 

may  not  be  erected  or  altered 

The  Inspector  to  whom  this  information  is  turned  over  is  defined  in  Section  I 

f escape  from  fire,  prooerly 

of  Chapter  1^3  as  an  Inspector  of  the  Division  of  Inspection  of  the  depart- 

Ians is  also  authorized  u y 

ment.  The  role  of  the  Department  of  Public  Safety  with  respect  to  the 

sed;  that  they  have  suitable 

establishment  of  building  regulations  for  schoolhouses  and  the  inspection 

drails;  that  egress  doors  and 

process  generally  is  more  fully  set  out  in  the  Building  Regulations  for 

ardware;  that  places  of 

Schoolhouses  of  the  Board  of  School  house  Structural  Standards,  a board 

:d;  and  that  proper  fire  stops 

established  by  Chapter  675  of  the  Acts  of  1955,  as  amended,  within  the 

ions  and  stairways  of  such  a 

Department  of  Publ ic  Safety.  This  code  and  other  related  code  matters 
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are  fully  treated  in  Chaoter  111-8  of  this  report.  Under  present 
law,  powers  of  the  Board  of  School  house  Structural  Standards  will  cease 
and  those  powers  will  be  taken  over  by  the  Commissioner  of  Public  Safety 
on  November  13,  1973-  Interestingly,  those  powers  are  to  make  and  from 
time  to  time  alter,  amend  and  repeal  rules  and  regulations  relating  to 
structural  safety  and  prevention  of  fire  in  connection  with  construction, 
reconstruction  and  alteration  or  remodeling  of  all  public  and  private 
schoolhouses  and  also  “relating  to  the  standards  of  materials  to  be  used 
therein,  setting  forth  alternatives  to  the  materials  of  the  type  and  method 
of  construction11  (emphasis  supplied).  This  authority,  contained  in  G.  L. 
Chaprer  143,  Section  15A,  also  provides  that  such  rules  and  regulations  “shall 
be  designed  to  provide  reasonable  uniform  requirements  of  safety  in  relation 
to  tue  preservat ior*.  of  H f e and  the  prevention  of  fire."  The  Supervisor 
of  Plans,  in  issuing  his  certificate  of  approval  for  the  erection  or  altera- 
tion of  a schoolhouse  under  Section  15  of  Chapter  143,  is  required  to  ensure, 
in  addition  to  the  other  requirements  of  Chapter  143,  that  the  plans  and 
specifications  conform  with  the  rules  and  regulations  made  by  the  Board  of 
Schoolhouse  Structural  Standards,  as  must  the  spec i f icat ion  of  requirement 
provided  for  in  Section  15-  There  are  in  Chapter  143  other  miscellaneous 
provisions,  such  as  for  fire  escapes,  seats  in  aisles,  and  stairways,  which 
can  be  interpreted  to  apply  to  schools  by  virtue  of  the  definition  of  “public 
building"  contained  in  Section  1 of  Chapter  143.  In  essence,  however,  the 
major  school  building  construction  requirements  are  those  contained  in 
Chapter  143,  Section  15,  and  most  exhaustively  in  the  Building  Regulations 
for  Schoolhouses  promulgated  by  the  Board  of  Schoolhouse  Structural  Standards. 


It  is  significant  to  note, 
which  is  part  of  the  design 
the  Department  of  Public  Ss 
granting  of  the  certificate 
Chapter  143  provides  in  Sec 
a schoolhouse  until  a 1 icen 
Safety  or  a certificate  iss 
certificate  of  the  i nspecto 
building*s  “interior  arrang 
of  escape  from  fire  from  su 
materially  changed." 

Bidding  Laws  - The  Departmei 

The  next  step  in  chronologi< 
the  planning  and  design  pro< 
this  chapter,  involves  the  p 
engineering  plans  for  public 
The  bidding  procedures  are  i 
be  a city,  a town  or  regions 
by  G.  L.  Chapter  149,  Sectic 
These  provisions  are  intende 
construction  of  all  building 
thereof.  The  detailed  worki 
construction  statute,  which 
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•eport.  Under  present 
uctural  Standards  will  cease 
Commissioner  of  Public  Safety 
oowers  are  to  make  and  from 

i 

Jnd  regulations  relating  to 

f 

connection  with  construction, 

f 

[of  all  public  and  private 

\ 

iards  of  materials  to  be  used 
materials  of  the  type  and  method 
authority,  contained  in  G.  L.. 

: such  rules  and  regulations  "shall 
iquirements  of  safety  in  relation 
on  of  fire."  The  Supervisor 
oval  for  the  erection  or  altera- 
apter  143, is  required  to  ensure, 
pter  143,  that  the  plans  and 
pul  at  ions  made  by  the  Board  of 
e specification  cf  requirement 
aoter  143  other  miscellaneous 
<n  aisles,  and  stairways,  which 
~tue  of  the  definition  of  "public 
43.  In  essence,  however,  the 
its  are  those  contained  in 
iy  in  the  Building  Regulations 
School  house  Structural  Standards. 


It  is  significant  to  note,  particularly  in  connection  with  the  flexibility 
which  is  part  of  the  design  of  most  systems  schools,  that  the  interest  of 
the  Department  of  Public  Safety  under  present  law  does  not  cease  with  the 
granting  of  the  certificate  by  the  Supervisor  of  Plans.  General  Laws 
Chapter  143  provides  in  Section  52  that  no  person  may  use  any  building  as 
a schoolhouse  until  a license  has  been  issued  by  the  Commissioner  of  Public 
Safety  or  a certificate  issued  by  an  inspector.  It  also  provides  that  the 
certificate  of  the  inspector  shall  be  void  if,  among  other  things,  the 
building‘s  "interior  arrangement  is  materially  altered,  any  egresses  or  means 
of  escape  from  fire  from  such  building  are  rendered  unavailable  or  are 
materially  changed." 

Bidding  Laws  - The  Department  of  Labor  and  Industries 

The  next  step  in  chronological  sequence,  and  a step  of  equal  importance  to 
the  planning  and  design  processes  controlled  by  the  statutes  described  in 
this  chapter,  involves  the  provisions  under  which  the  archi tectura 1 and 
engineering  plans  for  public  school  buildings  must  be  bid  in  Massachusetts. 
The  bidding  procedures  are  uniform  for  every  awarding  authority  whether  it 
be  a city,  a town  or  regional  school  district  and  are  governed  primarily 
by  G.  L.  Chapter  149>  Sections  44A  through  44l  and  Chapter  30,  Section  39M. 
These  provisions  are  intended  to  ensure  fair  competition  for  bidders  in  the 
construction  of  all  buildings  by  the  Commonwealth  or  by  any  governmental  unit 
thereof.  The  detailed  workings  of  fair  competition  of  the  public  bidding 
construction  statute,  which  includes  the  filed  sub-bid  law,  is  the  subject 
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of  a more  detailed  analysis  in  Chapter  V-1  of  this  report.  In 

work  of  the  general  contractor  is 

essence,  G.  L.  Chapter  149,  Sections  44A  through  44L  provide  that  school 

who  become  subcon  tractors  to  the 

building  contracts  (as  all  public  building  contracts)  “shall  be  awarded  to 

the  awarding  authority  itself  ent< 

the  lowest  responsible  and  eligible  bidder  on  the  basis  of  competitive  bids11 

it  must  play  a vital  role  in  the 

in  accordance  with  the  procedures  set  forth  in  the  statute.  The  awarding 

tractors  prior  to  the  award  of  th 

authority,  which  is  the  city,  town  or  regional  school  district,  is  required 

this  unique  Massachusetts  procedu 

by  this  law  to  prepare  for  bidding  purposes  “a  sufficient  number  of  sets  of 

as  it  relates  to  systems  building 

plans  and  specifications'1  so  that  they  may  be  made  available  without  cost 

of  this  report.  Related  to  the  p 

to  prospective  bidders  and  sub-bidders.  The  term  “lowest  responsible 

through  44L  is  G.  L.  Chapter  30. 

and  eligible  bidder"  is  defined  by  the  statute  to  mean  “the  bidder  whose  bid 

for  writing  specifications.  This 

is  the  lowest  of- those  bidders  possessing  the  skill,  ability  and  integrity 

tion  V,  Chapter  1,  provides  a def 

necessary  to  the  favorable  performance  of  the  work  and  who  shall  certify 

acceptance  of  substitution  for  a 

that  he  is  able  to  furnish  labor  that  can  work  in  harmony  with  all  elements 

struction  if  the  proposed  substit 

of  labor  employed  or  to  be  employed  on  the  work."  The  awarding  authority  is 

...(l)  is  at  least  equa 

authorized  to  require  that  essential  information  be  submitted  with  regard  to 

strength  and  design,  (2 
the  function  imposed  by 

such  qualifications. 

work  being  contracted  f 
and  (3)  it  conforms  sub 
the  detailed  requi remen 

The  statute  requiring  fair  competition  in  the  choice  of  a general  contractor 

also  requi res  the  specification  of  numerous  sub-trades  whose  work  must,  in 

Minimum  wage  rates  are  required  t 

the  plans  and  specifications,  be  detailed  “in  a separate  section  for  each" 

including  schools.  These  rates  a 

of  certain  classes  of  work.  The  General  Court  has  from  time  to  time  added 

and  Industries  and  are  part  of  ai 

to  the  list  of  trades,  so  that  now  there  are  seventeen  specific  categories 

The  many  questions  which  inevitab 

as  well  as  an  authorization  to  add  other  sub-trades  on  an  optional  basis. 

public  school  building  are  freque 

Each  of  the  separate  sections  for  sub-trades  must  provide  that  the  awarding 

or  the  office  of  the  town  counsel 

authority  will  receive  these  bids,  in  effect,  approx imatel y one  week  prior 

officials,  the  Commissioner  of  La 

to  the  receipt  of  general  bids.  As  a result,  a considerable  amount  of  the 

enforce  the  sections  of  Chapter  1 

29 


d r t . In 

work  of  the  general  contractor  is  taken  from  a list  of  filed  sub-bidders 

ovide  that  school 

who  become  subcont ractors  to  the  single  general  contractor.  Thus,  while 

shall  be  awarded  to 

the  awarding  authority  itself  enters  only  one  contract,  the  general  contract. 

of  competitive  bids'1 

it  must  play  a vital  role  in  the  listing  of  the  numerous  acceptable  subcon- 

ute. The  awarding 

tractors  prior  to  the  award  of  the  general  contract.  The  significance  of 

iistrict,  is  required 

this  unique  Massachusetts  procedure  for  the  award  of  construction  contracts 

>nt  number  of  sets  of 

as  it  relates  to  systems  building  is  discussed  fully  in  Chapter  V-l 

liable  wi thout  cost 

of  this  report.  Related  to  the  provisions  of  Chapter  149,  Sections  44A 

ist  responsible 

through  44L  is  G.  L.  Chapter  30,  Section  39M,  describing  mandatory  procedures 

*'the  bidder  whose  bid 

for  writing  specifications.  This  section,  also  discussed  in  detail  in  Sec- 

bility and  integrity 

tion  V,  Chapter  1,  provides  a definition  of  equality  which  requires  the 

who  sha 1 1 cert i fy 

acceptance  of  substitution  for  a specified  item  in  school  and  other  con- 

ony with  all  elements 

struction  if  the  proposed  substitute: 

: awarding  autnority  is 

...(l)  is  at  least  equal  in  quality,  durability,  appearance. 

emitted  with  regard  to 

strength  and  design,  (2)  it  will  perform  at  least  equally 
the  function  imposed  by  the  general  design  for  the  public 
work  being  contracted  for  or  the  material  being  purchased 
and  (3)  it  conforms  substantially,  even  with  deviations,  to 
the  detailed  requirements  for  the  item  in  said  specifications... 

yf  a general  contractor 

s whose  work  must,  in 

Minimum  wage  rates  are  required  to  be  paid  on  all  public  construction  projects. 

ate  section  for  each” 

including  schools.  These  rates  are  certified  by  the  Commissioner  of  Labor 

om  time  to  time  added 

and  Industries  ond  are  part  of  all  public  bidding  documents. 

n specific  categories 

The  many  questions  which  inevitably  arise  during  the  progress  of  bidding  a 

n an  optional  basis. 

public  school  building  are  frequently  considered  by  the  city  law  department 

wide  that  the  awarding 

or  the  office  of  the  town  counsel,  but  if  they  cannot  be  resolved  bv  those 

imately  one  week  prior 

officials,  the  Commissioner  of  Labor  and  Industries  has  the  jurisdiction  to 

iderable  amount  of  the 

enforce  the  sections  of  Chapter  149,  Section  44A  through  44l  and  of  Section 
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39M  of  Chapter  30,  except  for  the  cons  i derat  i on  and  determination  after 
contract  award  of  the  equality  of  an  item.  The  Commissioner  of  Labor  and 
Industries  has  the  authority  to  institute  proceedings  in  the  Superior  Court 
to  restrain  the  award  of  contracts  and  the  performance  of  contracts  in  all 
cases  where,  after  investigation  of  the  facts,  he  has  found  that  such  an 
award  or  performance  has  resulted  in  a violation  of  the  applicable  sections 
of  the  General  Laws.  The  significance  of  these  sections  ?n  the  entire 
school  building  process  can  be  gauged  by  the  large  number  of  litigated  cases 
in  the  Superior  Court  and,  indeed,  by  the  several  which  have  ultimately 
reached  the  Supreme  Judicial  Court  during  the  last  few  years . 

Miscellaneous  Provisions  of  State  and  Municipal  Law 

There  are  other  statutes  which  give  various  state  agencies  other  responsibili- 
ties in  connection  with  the  procedures  for  building  a public  school-  Thus, 
the  basic  requirement  that  every  town  shall  maintain,  for  at  least  the 
number  of  days  required  by  the  Board  of  Education  in  each  school  year,  "a 
5uffic?ent  number  of  schools  for  the  instruction  of  all  children  who  may 
legally  attend  a public  school  therein11  and  the  laws  prohibiting  double 
sessions  under  various  circumstances,  coupled  with  the  pewer  of  the  Board 
of  Education  to  suspend  the  prohibition  of  double  sessions,  have  effects 
on  school  building  need.  So  also  do  other  statutes  and  regulations  of  the 
Department  of  Education  with  respect  to  curriculum  and  facilities  have  a 
direct  relationship  to  the  school  building  process.  Many  of  these  regula- 
tions are  set  forth  in  Chapter  71  of  the  General  Laws  and  are  discussed  in 
Chapter  11-4  of  this  report. 


Relationships  with  other  state  agencies  i 
Chapter  143,  Section  42,  that  the  Departs 
site  of  the  school  and  the  provisions  of 
granting  to  the  Department  of  Natural  Res 
site  of  the  school  on  the  basis  of  inter? 

The  role  of  the  cities  and  towns  is  set  f 
71  of  the  General  Laws  relating  to  school 
committees  and  regional  school  district  a 
the  legislation  in  this  area  places  upon  < 
to  "provide  and  maintain  a sufficient  numt 
furnished  and  conveniently  situated  for  ti 
therein  entitled  to  attend  the  public  schc 

As  with  all  of  s*he  state  statutory  and  rec 
of  checks  and  balances  continues  with  reso 
ment.  Thus,  for  example.  Chapter  99  of  th 
school  building  committee  authorized  by  a 
and  construction  of  a new  school  building. 
Department  of  Education  under  the  School  S 
with  notify  the  selectmen  that  such  a plan 
notify  the  selectmen  of  any  changes  in  the 
Chapter  43  of  the  General  Laws  requires  th< 
the  construction  as  well  as  the  site  of  thf 
medical  profession  is  potentially  involved, 
54,  a school  physician  is  authorized  to  mafc 
buildings  as,  in  his  opinion,  protection  c* 
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and  determination  after 

Relationships  with  other  state  agencies  include  the  requirement  of  G.  L. 

Commissioner  of  Labor  and 

Chapter  143*  Section  42,  that  the  Department  of  Public  Health  approve  the 

dings  l n the  Superior  Court 

site  of  the  school  and  the  provisions  of  G.  4.  Chapter  131*  Section  40A, 

rmance  of  contracts  in  all 

granting  to  the  Department  of  Natural  Resources  authority  to  disapprove  the 

e has  found  that  such  an 

site  of  the  school  on  the  basis  of  interference  with  wetlands. 

of  the  applicable  sections 

The  role  of  the  cities  and  towns  is  set  forth  in  various  sections  of  Chapter 

sections  in  the  entire 

71  of  the  General  Laws  relating  to  school  committees,  school  building 

ge  number  of  litigated  cases 

committees  and  regional  school  district  committees.  A general  statement  of 

1 which  have  ultimately 

the  legislation  in  this  area  places  upon  every  city  and  town  the  obligation 

>t  few  years . 

to  “provide  and  maintain  a sufficient  number  of  school  houses , properly 

.aw 

furnished  and  conveniently  situated  for  the  accommodation  of  all  children 
therein  entitled  to  attend  the  public  schools. 14 

t agencies  other  respons ib i 1 i- 

As  with  all  of  the  State  statutory  and  regulatory  requi rements , the  doctrine 

ing  a public  school.  Thus, 

of  checks  and  balances  continues  with  respect  to  agencies  in  municipal  govern 

:ain,  for  at  least  the 

mcnt.  Thus,  for  example.  Chapter  99  of  the  Acts  of  1967  requires  that  the 

i in  each  school  year, 

school  building  committee  authorized  by  a town  to  provide  for  the  planning 

of  all  children  who  may 

and  construction  of  a new  school  building,  which  submits  a plan  to  the 

aws  prohibiting  double 

Department  of  Education  under  the  School  Building  Assistance  Act,  must  forth- 

h  the  pwwer  of  the  Board 

with  notify  the  selectmen  that  such  a plan  has  been  submitted  and  must  also 

: sessions,  have  effects 

notify  the  selectmen  of  any  changes  in  the  plan.  Similarly*  Section  34  of 

es  and  regulations  of  the 

Chapter  43  of  the  General  Laws  requires  the  Manager  of .the  city  to  approve 

m and  facilities  have  a 

the  construction  as  well  as  the  site  of  the  new  public  school.  Even  the 

s.  Many  of  these  regula- 

medical  profession  is  potentially  involved,  as,  under  Chapter  71*  Section 

Laws  and  are  discussed  in 

54,  a school  physician  is  authorized  to  make  such  examination  of  school 
buildings  as,  in  his  opinion,  protection  of  the  health  of  pupils  may  require. 
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Provisions  of  the  law  relating  to  regional  school  districts  include  authority 
under  G.  L.  Chapter  71,  Section  16,  to  acquire  property  within  the  towns  com- 
prising  the  district  and  to  construct,  reconstruct,  add  to  or  remodel  or  make 
extraordinary  repairs  to  equip,  organize  and  operate  the  school  or  schools 
for  the  benefit  of  the  towns  comprising  the  district  and  to  make  any  necessary 
contracts  in  relation  thereto.  Under  G.  1.  Chapter  71,  Section  l6A,  the 
regional  school  committee  is  authorized,  although  not  required,  to  appoint 
a school  building  committee  and  to  have  such  powers  and  duties  relative  to 
the  construction,  reconstruction,  alteration  or  repair  expansion  and 
equipping  of  school  buildings  and  facilities  as  the  school  committee  deter- 
mines. 

Thus,  by  constitutional  mandate  and  history,  the  Commonwealth  plays  a sig- 
nificant role  in  school  building  planning  and  construction  and  shares  part 
of  that  role  with  local  officials.  The  system  of  checks  and  balances 
provides  additional  significant  features  and  is  an  important  theme  throughout^ 
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ADMINISTRATION  OF  THE  SCHOOL  CONSTRUCTION  PROCESS 


CHAPTER  11-2 

to  make  special  grants  to  cities  and  town 

1 

The  const i tut ional  and  statutory  basis  for  the  Massachusetts  school  construction 

districts,  when  they  constructed  new  scho] 

process  is  meaningful  only  when  viewed  in  connection  with  the  actual  admini- 

The provisions  of  Chapter  645  were  origin 

stration  of  the  laws.  Such  an  analysis  will  be  undertaken  from  two  points 

195U  However,  the  Legislature  extended 

of  view:  first,  from  a description  of  the  approval  procedures  developed  and 

recent  extension  continues  to  provisions 

refined  by  the  School  Building  Assistance  Commission  from  1948-1966  and  con- 

as amended  until  June  30,  1976.* 

tinued  under  the  State  Board  of  Education;  second,  from  the  point  of  view  of 

i 

From  1948  until  February  1966,  the  Commis 

local  authorities  as  they  strive  to  meet  comprehensive  and  critical  local  and 

state  requi rements. 

With  the  passage  of  the  Wil 1 is-Harr i ngton 
1965),  the  School  Building  Assistance  Com 

From  both  points  of  view,  the  analysis  shows  that  there  are  no  comprehensive 

duties  transferred.  All  of  the  provision 

guidelines  available  to  local  school  and  municipal  officials.  As  a result  of 

to  state  aid  for  school  construction  rema 

this  and  the  inherent  complexity  of  the  planning,  design  and  construction  pro- 

Act merely  transferred  the  powers  of  the 

cess,  the  enterprise  is  uniformly  t ime-consumi ng  and  for  that  reason  alone 

to  the  State  Board  of  Education.  In  1 966 

costly. 

the  Division  of  School  Facilities  and  Rel 

As  part  of  this  analysis,  six  case  studies  are  briefly  described,  which  exhibit 

Education  and  placed  the  School  Building 

varying  degress  of  success  and  local  planning,  in  the  obtaining  of  state 

Division.  The  Bureau  now  administers  tho 

approvals,  and  in  the  vitally  important  quest  for  local  approval  of  the  two- 

Division  is  under  the  responsibility  of  a 

thirds  vote  to  authorize  bonding  so  as  finally  to  construct  the  school. 

tion,  and  the  School  Building  Assistance 
tor  and  an  assistant  admi ni strator . 

From  the  beginning  of  the  depression  in  1929  until  the  end  of  World  War  11  in 

1945,  there  was  a dearth  of  school  construction  in  the  nation.*  The  surge  of 

Purpose  of  Chapter  645  of  the  Acts  of  194 
Enabl i nq  Act 

births  following  World  War  1!  caused  additional  needs  for  school  facilities. 

To  take  care  of  this  emergency  situation  in  Massachusetts,  the  General  Court 

The  legislative  intent  of  the  Enabling  Ac 

(Legislature)  enacted  Chapter  645  of  the  Acts  of  1948  establishing  a temporary 

Building  Assistance  Bureau,  Chapter  645  0 

commission,  known  as  the  School  Building  Assistance  Commission,  with  authority 

the  planning  and  construction  of  school  0 

Georqe  J.  Collins,  National  Inventory  of  School  Facilities  and  Personnel, 
Washington:  United  States  Office  of  Education,  1963- 

* Chapter  645  with  amendments  to  1970 

1. 

IE  SCHOOL  CONSTRUCTION  PROCESS 


to  make  special  grants  to  cities  and  towns,  then  later  to  regional  school 

Massachusetts  school  construction 

districts,  when  they  constructed  new  schools  or  additions  to  existing  schools. 

action  with  the  actual  admini- 

The  provisions  of  Chapter  645  were  originally  intended  to  expire  on  June  30, 

e undertaken  from  two  points 

1951.  However,  the  Legislature  extended  the  law  five  times.  The  most 

roval  procedures  developed  and 

recent  extension  continues  to  provisions  of  Chapter  645  of  the  Acts  of  1948 

lission  from  1948-1966  and  con- 

as  amended  until  June  30,  1976.* 

ond,  from  the  point  of  view  of 

ehensive  and  critical  local  and 

From  1948  until  February  1966,  the  Commission  was  an  independent  state  agency. 
With  the  passage  of  the  Wi 1 1 is-Harri ngton  Act  (Chapter  572  of  the  Acts  of 
1965),  the  School  Building  Assistance  Commission  was  highly  praised  and  its 

hat  there  are  no  comprehensive 

duties  transferred.  All  of  the  provisions  of  Chapter  645,  however,  relating 

i pa  1 officials.  As  a result  of 

to  state  aid  for  school  construction  remained  unaffected.  The  Wi 11 is-Harr i ngton 

ng,  design  and  construction  pro- 

Act  merely  transferred  the  powers  of  the  School  Building  Assistance  Commission 

,ng  and  for  that  reason  alone 

to  the  State  Board  of  Education.  In  1966,  the  State  Board  of  Education  created 
the  Division  of  School  Facilities  and  Related  Services  in  the  Department  of 

briefly  described,  which  exhibit 

Education  and  placed  the  School  Building  Assistance  Bureau  (SBAB)  in  the 

in  the  obtaining  of  state 

Division.  The  Bureau  now  administers  the  provisions  of  Chapter  645.  The 

ror  local  approval  or  the  two- 

Division  is  under  the  respons ib i 1 i ty  of  an  Assistant  Commissioner  of  Educa- 

1  to  construct  the  school. 

tion,  and  the  School  Building  Assistance  Bureau  is  directed  by  an  administra- 
tor and  an  assistant  admi ni strator . 

ntil  the  end  of  World  War  II  in 

n in  the  nation.*  The  surge  of 

Purpose  of  Chapter  645  of  the  Acts  of  1948  - A School  Building  Assistance 
Enabl ing  Act 

1 needs  for  school  facilities. 

ssachusetts,  the  General  Court 

The  legislative  intent  of  the  Enabling  Act  creating  what  is  now  the  School 

of  1948  establishing  a temporary 

Building  Assistance  Bureau,  Chapter  645  of  the  Acts  of  1948,  was  Mto  promote 

ranee  Commission,  with  authority 

the  planning  and  construction  of  school  buildings  and  the  establishment  of 

ChC CdV  T't'es  and  Personnel, 

ticL  1\K  >!. 

* Chapter  645  with  amendments  to  1970  is  presented  in  Appendix,  Exhibit 

1. 

Exhibit  I 


SBAB-52 
R5-9/20 /67 


Commonweal th  of  Massachusetts 
Department  of  Education 
School  Building  Assistance  Bureau 
182  Tremont  Street  Boston  02111 


consolidated  and  regional  schools 
plant  facilities  for  the  public  s< 
cost  thereof." 


CHECK  Li  ST 


When  any  of  the  political  entities 

C i ty , Town , ' 

Region,  County  . school  or  an  addition  to  an  exist 

School  School  Building  Assistance  Bureau 


Approval  of  your  school  construction  project  will  run  smoothly  if  you  use  this 
check  list  to  see  that  every  step  has  been  followed. 


. Date 
Cornpl eted 


1 . Building  Needs  Conference 

2.  Surveys,  committee  reports,  or  studies  of  school 
plant  needs. 

3.  Educational  specifications  (filed  in  this  office 
before  scheduling  conference) 

4.  Si te  (town  map,  plot  plan,  topograph ical  map,  and 
Department  of  Public  Health  approval  of  sewage 
disposal  where  pertinent) 


Exhibit  1 shows  SBAB  Form  52  R5~9< 
tion  project.  Progress  for  a sch< 
sively  from  the  needs  conference 
by  following  the  twelve  items  on 
in  this  section.  if  the  project 
(on  the  recommendation  of  the  Bun 
to  the  city,  town,  regional  schoo 

The  Approval  Process  for  Cities  a 


5.  Preliminary  drawings  (filed  in  this  office  before 

scheduling  conference)  A local  school  district  must  firs 

6.  Preliminary  plan  conferences  (as  needed  to  develop  facilities.  In  most  cases  the  su 

acceptable  preliminary  drawings)  

first  report  to  the  school  commit 

7-  Form  F (tentative  estimates  of  cost)  

ities.  if  che  school  committee  a 

8.  Final  plans  and  specifications  (filed  in  this 

office  before  scheduling  conferences)  Committee  is  appointed  and  author 


9-  Final  plan  conference  (written  approval  of  final  a school, 

plans  should  be  obtained  before  advertising  for 

bids)  

Currently  the  school  planning  and 

10.  Conference  on  grant  or  reimbursement  procedure 

(usually  held  at  the  time  of  final  plan  conference)  steps  (Exhibit  H)  . One  step  is 

11.  Reguest  for  Project  Number  and  Form  F (filed  in  this  in  Exhibit  II  and  is  eliminated  ? 

office  when  construction  begins)  

has  skyrocketed  costs  of  building 

12.  Documents  for  final  audit  (filed  in  this  office  after 

project  has  been  completed  and  accepted  by  the  that  preliminary  plans  and  estima 

school  committee)  


This  procedure  is  described  r r 
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consolidated  and  regional  schools,  in  order  to  insure  safe  and  adequate 

5 

plant  facilities  for  the  public  schools  and  to  assist  towns  in  meeting  the 

*3U 

111 

cost  thereof.” 

When  any  of  the  political  entities  in  Massachusetts  intends  to  build  a new 

)inty 

school  or  an  addition  to  an  existing  school.  It  makes  an  application  to  the 

School  Building  Assistance  Bureau  for  a school  building  needs  conference. 


! run  smoothly  if  you  use  this 
✓ed. 

Exhibit  1 shows  SBAB  Form  52  R5-9/20/67,  a checklist  for  a school  construc- 

Date 

tion  project-  Progress  for  a school  construction  project  advances  progres- 

Completed 

sively  from  the  needs  conference  to  final  audit  and  certification  of  payment 

by  following  the  twelve  I terns  on  the  checklist,  which  will  be  explained  later 


;hool 

in  this  section.  If  the  project  is  approved  by  the  State  Board  of  Education 

:f  ice 

(on  the  recommendation  of  the  Bureau),  the  state  makes  a construction  grant 

to  the  city,  town,  regional  school  district  or  county  involved. 

and 

sge 

The  Approval  Process  for  Cities  and  Towns 

before 

A local  school  district  must  first  alert  the  community  of  the  need  for  school 

develop 

facilities.  In  most  cases  the  superintendent  of  schools  will  provide  the 

first  report  to  the  school  committee  that  the  district  needs  additional  facil- 


i s 

Ities.  If  the  school  committee  accepts  the  report,  a School  Building  Needs 

Committee  is  appointed  and  authorized  to  initiate  the  process  for  constructing 

final 

for 

a school. 

Currently  the  school  planning  and  approval  process  is  a series  of  3^  major 

jre 

ference) 

steps  (Exhibit  II) . One  step  is  optional  (0)*.  This  step  follows  item  19 

i in  this 

in  Exhibit  M and  is  eliminated  in  some  school  districts  because  inflation 

rice  after 

has  skyrocketed  costs  of  building  in  the  last  five  years  to  such  a degree 

che 

that  preliminary  plans  and  estimates  have  not  always  provided  reliable  esti- 

0 

ERIC 

This  procedure  is  described  more  -fully  later  in  this  chapter. 

Exhibi t I I 


Current  Schoc  1 Planning  and  Approval  Process 


(Major  Steps) 


34.1  STUDENTS  USE  THE  FACILITIES  — 60-100  YEARS 
33. [TAXPAYERS  PAY  BONDS  FOR  5-20  YEARS 


32JSBC  AND  MUNICIPAL  AUTHORITIES  DEDICATE  FACILITIES 
31 J STAFF  ORIENTATION  BEGINS 
3Q.|SBC  PREPARES  ACCOUNTING  SYSTEM 
29. fGC  BEGINS  CONSTRUCTION 

28. 1  SBC  AWARDS  CONTRACT 

[SBC  PRESENTS  FORM  "F"  FOR  G.'xANT  TO  STATE  - SBAB  AND  EMER.  FIN. 
26.|  VOTERS  OR  MUNICIPAL  AUTHORITY  APPROVES  BONDING  WARRANT 
25.rSBC  PRESENTS  PLANS  AND  BID  TO  VOTERS  FOR  APPROVAL 

24, 1  SBC  ACCEPTS  GENERAL  CONTRACTOR1^  BID 
23.] SBC  RECEIVES  SUBCONTRACTORS'  BIDS 

SBC  SCHOOL  BUILDING  COMMITTEE  22.TARCHITECT  AND  SBC  REQUEST  CONSTRUCTION  BIDS 

SBNC  SCHOOL  BUILDING  NEEDS  COMMITTEE  21 . | SBAB  AND  DPS  APPROVE  WORKING  DRAWINGS  AND  SPECIFICATIONS 

SBAB  SCHOOL  BUILDING  ASSISTANCE  BUREAU/STATE  20.  | ARCH  I TECT  PREPARES  WORKING  DRAWINGS  AND  CONTRACTUAL  SPECIFICATIONS 
DPS  DEPARTMENT  OF  PUBLIC  SAFETY/STATE  0. [VOTERS  OR  MUNICIPAL  AUTHORITY  APPROVES  PLANS  ("0"  MEANS  COULD  BE  SHIFTED  TO  STEP  26.) 

DPH  DEPARTMENT  OF  PUBLIC  HEALTH  19. | SBC  PREPARES  BROCHURE  AND  MEETS  WITH  VOTERS  FOR  NEXT  STEP  OR  STEP  26 

EF  EMERGENCY  FINANCE/STATE  l8.[SBAB.  DPS  AND  DPH  APPROVE  PLANS  

GC  GENERAL  CONTRACTOR  17. [ARCH I TECT  PREPARES  PRELIMINARY  PLANS  AND  SUBMITS  TO  SBAB,  DPS,  AND  DPH 

0 means  OPTIONAL  l6.f~S§AB  APPROVES  "ED  SPECS" 

15. [ SBC  PRESENTS  "ED  SPECS"  TO  STATE  SBAB  (FORMS  61-R1,  67-R2  and  F) 

14. 1  SCHOOL  COMMITTEE  APPROVES  "ED  SPECS" 

13.  fSBC  HAS  EDUCATIONAL  PROGRAM  SPECIFICATIONS  PREPARED  BY  EDUCATIONAL  CONSULTANT  OR  SCHOOL  COMMITTEE 
AND  DPH  APPROVES  SCHOOL  SlTI 
llJSBC  SUBMITS  TOPO  MAPS  AND  SOIL  TESTS  TO  SBAB 
10-fSBC  SELECTS  SCHOOL  SITE 
J"SBC  SELECTS  ARCHITECT  AND  EDUCATIONAL  CONSULTANT 
8JCITY  CR  TOWN  APPOINTS  SCHOOL  BUILDING  COMMITTEE,  IF  NOT  ALREADY  AUTHORIZED 
APPROVES  OR  ACCEPTS  REPORT 

_6jSBNC/SBC  PRESENTS  REPORT  TO  STATE  - SCHOOL  BUILDING  ASSISTANCE  BUREAU 
fcTTY  OR  TOWN  APPROVES  REPORT 
4j~SBNC/SBC  PREPARES  REPORT 
:iTY  OR  TOWN  APPOINTS  SBNC/SBC 

[SCHOOL  COMMITTEE  REQUESTS  MUNICIPAL  AUTHORITY  TO  APPOINT  SCHOOL  BUILDING  NEEDS  COMMITTEE  OR  SCHOOL  BUILDING  COMMITTEE 
[SUPERI NTENDENT  ALERTS  SCHOOL  COMMITTEE  TO  NEED  FOR  NEW  SCHOOL  FACILITIES 


o 
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mates.  This  step  also  delays  construction  of  a school  by  several  months, 
and  more  districts  could  take  advantage  of  this  economy  in  time  and  money. 

A more  reliable  indicator  of  the  cost  of  a school  building  is  ascertained 
after  contract  bids  have  been  received,  and  on  this  basis  state  construction 
grants  are  computed. 

Construction  Grants 

Statutes  prescribe  three  methods  of  computi~q  construction  grants  for  school 
districts  ?n  the  Commonwealth.  Cities,  towns  and  counties  are  reimbursed 
under  one  formula;  a second  incentive  formula  is  used  for  regional  school 
districts  or  depressed  areas  which  receive  a maximal  grant. 

1.  Cities,  Towns  and  Counties 

Cities,  towns  and  counties  receive  construction  grants  for  both  new  school 
construction  and  for  reconstruct  ion , remodeling,  rehabilitation,  and  moderni- 
zation of  public  school  buildings.  The  Commonwealth  utilizes  an  equal iza- 
tional  percentage  of  the  cost  of  an  approved  school  project.  This  percentage 
cannot  be  less  than  40  percent  nor  more  than  50  percent.*  For  example,  if 
a city  or  town  constructs  a school  for  SI, 000, 000,  it  is  entitled  to  receive 
a school  construction  grant  which  will  be  no  less  than  $400*000  nor  more  than 
S500,000.  By  this  formula,  of  the  351  cities  and  towns  in  Massachusetts,  200 
are  entitled  to  40  percent  and  83  are  entitled  to  50  percent  of  the  cost  of 
a school,  while  the  remaining  68  cities  and  towns  are  entitled  to  receive 
between  40  and  50  percent. 

The  exact  percentage  of  the  cost  of  the  school  to  which  a city  or  town  is 
entitled  is  determined  by  a rather  complicated  formula  which,  however,  is 
less  meaningful  since  amended  in  1963  because  the  equal izational  factor 


varies  only  10  percent.  When  tr 
in  1948,  the  minimal  percentage 
was  50  percent.  By  passing  two 
increased  the  minimal  percentage 
spread  between  the  percentage  oi 
and  the  lowest  (richest  districi 
to  richer  districts  than  to  pooi 
theory  that  a municipality  whici 
lesser  percentage  than  a municn 
yardstick  for  measuring  compara 
based  on  the  valuation  per  pupi 
to  the  average  valuation  per  pu 
valuation  per  pupil  ?n  the  Commi 
(Legislature)  when  it  apportion 
of  all  the  taxable  real  estate 
of  children  attending  the  publi 
tion  of  all  the  taxable  propert 
Chapter  660  of  the  Acts  of  1963 
official  figure  indicating  the 
the  Commonwealth  was  l,060,76l. 
1,060,761  is  $10,228.15,  which 
perty  for  each  pupil  in  the  pub 
of  $10,228.15  is  compared  with 
involved.  The  actual  formula  f 
city  or  town  in  entitled  may  be 


Sec.  5. 

Chapter  70,  Sec.  5. 


Sec.  9a.  (All  section  numbers  in  this  chapter  refer  to  Chapter  645  unless 
indicated  otherwise. 


n of  a school  by  several  months 


f this  economy  in  time  and  money. 

a school  building  is  ascertained 
nd  on  this  basis  state  construction 


iting  construction  grants  for  school 
owns  and  counties  are  reimbursed 
mula  is  used  for  regional  school 
re  a maximal  grant. 


*uction  grants  for  both  new  school 
^deling,  rehabilitation,  and  moderni- 
lommonwealth  utilizes  an  equal iza- 
Dved  school  project.  This  percentage 
than  50  percent.*  For  example,  if 
1,000,000,  it  is  entitled  to  receive 
e no  less  than  S400j000  nor  more  than 
ities  and  towns  in  Massachusetts,  200 
titled  to  50  percent  of  the  cost  of 
and  towns  are  entitled  to  receive 


school  to  which  a city  or  town  is 
icated  formula  which,  however,  is 
:cause  the  equalizat ional  factor 

i i s r refer  to  Chapter  645  unless 
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varies  only  10  percent.  When  the  School  Building  Assistance  Law  was  enacted 
in  1948,  the  minimal  percentage  was  20  percent  and  the  maximal  percentage 
was  50  percent.  By  passing  two  amendments  to  Chapter  645,  the  Legislature 
increased  the  minimal  percentage  to  30  and  then  4o  percent.  Therefore,  the 
spread  between  zhe  percentage  of  a grant  to  the  highest  (poorest  district) 
and  the  lowest  (richest  district)  for  construction  grants  is  more  responsive 
to  richer  districts  than  to  poorer  districts.  The  formula  is  based  on  a 
theory  that  a municipality  which  is  comparatively  wealthy  should  receive  a 
lesser  percentage  than  a municipality  which  is  comparatively  poor.  The 
yardstick  for  measuring  comparative  wealth  is  prescribed  in  Sec.  9a  and  is 
based  on  the  valuation  per  pupil  of  a particular  school  district  as  compared 
to  the  average  valuation  per  pupil  in  the  entire  Commonweal th.  The  average 
valuation  per  pupil  in  the  Commonwealth  is  determined  by  the  General  Court 
(Legislature)  when  it  apportions  the  state  tax.*  In  this  formula  the  value 
of  all  the  taxable  real  estate  in  the  Commonwealth  is  divided  by  the  number 
of  children  attending  the  public  schools  of  the  Commonweal th.**  The  valua- 
tion of  all  the  taxable  property  was  last  determined  by  the  Legislature  (see 
Chapter  660  of  the  Acts  of  1963)  at  a figure  of  $10,849,625,000.  The  last 
official  figure  indicating  the  number  of  pupils  attending  public  schools  in 
the  Commonwealth  was  1,060,761.  The  result  of  dividing  $10,849,625,000  by 
1,060,761  is  $10,228.15,  which  represents  the  average  amount  of  taxable  pro- 
perty  for  each  pupil  in  the  public  schools  of  the  Commonwealth.  This  figure 
of  $10,228.15  is  compared  with  the  valuation  per  pupil  in  the  city  or  town 
involved.  The  actual  formula  for  arriving  at  the  percentage  to  which  each 
city  or  town  in  entitled  may  be  expressed  as  follows: 


Sec.  5. 

Chapter  70,  Sec.  5- 
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J_  x Equalized  valuation  per  pupil  in  the  Commonwealth 

4 Equalized  valuation  per  pupil  in  the  city  or  town 

with  the  proviso  that  the  percentage  for  a city  or  town  shall  not  be  less 
than  40  nor  more  than  50  percent. 

2.  Regional  School  Districts 

For  regional  school  districts,  the  minimal  grant  is  also  40  percent  of 
cost  of  a school,  but  the  maximal  grant  is  65  percent-  The  formula  for 
determining  the  percentage  of  a construction  grant  for  a regional  district 
is  described  in  Sec.  9b  as  follows: 

x Equalized  valuation  per  pupil  in  the  Commonwealth 

3 Equalized  valuation  per  pupil  in  the  towns  com- 

prising the  regional  school  district 

3.  Special  Grants  for  Depressed  Areas 

If  a city  or  town  is  in  a depressed  area,  it  is  entitled  to  the  maximal 
grant  of  50  percent  despite  the  fact  that  it  might  otherwise  be  entitled  to 
a smaller  percentage  under  the  formula.  A depressed  area  is  defined  in  Sec. 

9a  as  a city  or  town  which  is  listed  by  the  United  States  Department  of  Labor 
in  the  October/November  issue  of  a publication  entitled  "Area  Trends  In 
Employment  and  Unemployment"  or  which  has  "substantial  or  persistent  umemploy- 
ment 

To  encourage  the  development  of  more  operating  school  districts,  if  60  per- 
cent of  the  member  towns  of  a regional  school  district  are  in  a depressed  or 
redevelopment  area,  the  district  is  entitled  to  a maximal  grant  of  65  percent. 
A redevelopment  area  is  defined  as  a city  or  town  designated  by  the  United 
States  Department  of  Commerce  in  accordance  with  Section  401(a)(4)  of  the 
Public  Works  and  Economic  Development  Act  of  1065  (42  u.s.c.  3161). 


Computation  of  the  Grant 

After  a percentage  has  been  determined, 
percentage  to  the  actual  cost  of  a schoo 
Bureau  makes  the  final  audit  of  the  cons 
school  is  constructed  and  all  change  ora 
to  the  project  cost. 

This  is  accomplished  by  adding  together  j 
architect's  fees  in  accordance  with  the  J 
of  the  contract  for  the  construction  of 
invoices,  (3)  the  amount  of  any  change  o 
the  original  equipment  and  furnishings,** 
ment.  (See  Appendix  Exhibit  III,  "Form  1 
these  items  amounts  to  $1,100,000  in  a d 
entitled  to  a school  construction  grant 
the  grant  would  be  $550,000.  It  should 
are  not  included  in  construction  grants  . 
the  cost  of  interest  payments  on  the  bon 
the  cost  of  acquisition  of  any  land  for 
lition  of  existing  buildings.  Consequen 
pay  148  to  168  percent  of  the  cost  of  a 
added  to  the  cost  of  a building."-?  But  w 
is  considered,  cost  to  the  school  dlstri 

The  final  approved  cost  of  a school  is  n 


Since  Sec.  5 was  amended  in  1950. 
Host  districts  use  twenty-year  bond 
ranging  from  4J-  to  6^  percent.  The 
on  20-year  bonds  is  10^-  times  the  ii 
The  principal  of  a bond  is  usually 
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pupil  in  the  Commonwealth 
pupil  in  the  city  or  town 


:ity  or  town  shall  not  be  less 


irant  is  also  40  percent  of  the 
>5  percent.  The  formula  for 
i grant  for  a regional  district 


pupil  in  the  Commonweal th 
pupil  in  the  towns  com- 
il school  district 


is  entitled  to  the  maximal 
might  otherwise  be  entitled  to 
epressed  area  is  defined  in  Sec. 
United  States  Department  of  Labor 
on  entitled  "Area  Trends  in 
ubstantial  or  persistent  ..^employ- 


ng  school  districts,  if  60  per- 
1 district  are  in  a depressed  or 
to  a maximal  grant  of  65  percent, 
town  designated  by  the  United 
with  Section  401 (a) (4)  of  the 
1065  (42  u.s.c.  3161). 
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Computation  of  the  Grant 

After  a percentage  has  been  determined,  it  is  then  necessary  to  apply  the 
percentage  to  the  actual  cost  of  a school.  The  School  Building  Assistance 
Bureau  makes  the  final  audit  of  the  construction  cost  of  a school  when  the 
school  is  constructed  and  all  change  orders  and  credits  have  been  applied 
to  the  project  cost. 

This  is  accomplished  by  adding  together  five  items:  (1)  the  cost  of  the 

architect's  fees  in  accordance  with  the  prevailing  schedule,  (2)  the  amount 
of  the  contract  for  the  construction  of  the  school  as  supported  by  actual 
invoices,  (3)  the  amount  of  any  change  orders  or  credits,  (4)  the  cost  of 
the  original  equipment  and  furnishings,*  and  (5)  the  cost  of  site  develop- 
ment. (See  Appendix  Exhibit  111,  "Form  F.")  For  example,  if  the  cost  of 
these  items  amounts  to  $1,100,000  in  a particular  project  and  the  town  is 
entitled  to  a school  construction  grant  of  50  percent,  the  exact  amount  of 
the  grant  would  be  $550,000.  It  should  be  noted  that  three  important  items 
are  not  included  in  construction  grants  from  the  Commonwealth,  namely:  (1) 

the  cost  of  interest  payments  on  the  bonds  issued  by  the  municipality,  (2) 
the  cost  of  acquisition  of  any  land  for  the  project  and  (3)  the  cost  of  demo- 
lition of  existing  buildings.  Consequently,  in  1971  a school  district  will 
pay  148  to  168  percent  of  the  cost  of  a school  project  when  interest  is 
added  to  the  cost  of  a building.**  But  when  the  useful  service  of  a building 
is  considered,  cost  to  the  school  district  is  less  than  2 percent  a year. 

The  final  approved  cost  of  a school  is  not  determined  until  the  school  has 
* Since  Sec.  5 was  amended  in  1950. 

**  Most  districts  use  twenty-year  bonds,  and  the  rates  of  interest  are 

ranging  from  4£  to  65^  percent.  The  rule  of  thumb  for  computing  interest 
on  20-year  bonds  is  loj  times  the  interest  rate  or  48  to  68  percent. 

The  principal  of  a bond  is  usually  100  percent. 
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been  completed  and  until  detailed  supporting  data  have  been  furnished  to 
the  School  Building  Assistance  Bureau  by  the  cities,  towns,  counties  or 
regional  districts. 

Since  1950  when  Sec.  8 was  amended,  the  initial  grant  payment  to  a city  or 
town  is  made  on  the  basis  of  an  estimate  which  often  is  derived  from  the 
contract  bid  for  construction  of  the  school  at  the  time  that  the  State  Board 
of  Education  approves  the  project.  If  the  estimate  of  the  cost  of  the  school 
is  incorrect,  the  necessary  adjustments  are  made  after  the  final  audited 
cost  is  determined  by  the  Bureau. 


Administrative  Procedures  for  Approval  of  School  Projects 

The  State  Board  of  Education  and  the  admi n i steri ng  agency,  the  School 
Building  Assistance  Bureau,  are  given  wide  discretion  under  the  provisions 
of  Chapter  645  of  the  Acts  of  1 9^+S  as  amended  to  1971-  A municipality 
which  applies  for  a state  school  construction  grant  does  not  receive  state 
funds  unless  the  State  Board  of  Education  determines  that  "the  proposed  con- 
struction project  is  in  the  best  interests’*  of  the  municipality.  Smaller 
school  districts  with  less  than  2000  students  have  found  strict  guidelines 
applied  under  the  authority  of  the  “best  interests"  of  the  city,  town,  region 
or  county.  The  State  Board  of  Education  has  the  power  to  “determine  whether 
the  proposed  construction  is  in  the  best  interest  of  the  city,  town,  region 
or  county  with  respect  to  its  site,  type  of  construction,  sufficiency  of 
accommodations,  and  otherwi se.“* 


The  Bureau  has  adopted  a systematic 
school  project  should  be  approved, 
requi rements. 


procedure  for  determining  whether  a 
This  procedure  consists  of  five  important 


1.  Building  Needs  Conferences  (Iter 
This  first  important  conference  is  he 
this  meeting,  a school  committee  or  1 
of  "maintaining  adequate"  school  faci 
the  school  district.**'  The  local  offi 
persons  who  were  appointed  by  a town 
facility  needs  of  the  town  or  to  proc 
a school  building.  These  officials  c 
committee.  In  the  case  of  a city,  th 
ally  charged  with  the  authority  to  cc 
course,  appoint  a special  committee  x 
city  or  town,  the  superintendent  of  s 
tional  person  whom  the  Bureau  require 
the  building  needs  conference  the  loc 
long-range  plans  which  they  have  made 
is  usually  made  at  the  end  of  the  cor 
should  study  its  needs  further  or  whe 
build  a specific  school.  Exhibit  IV 
elements  studied  and  discussed  at  a c 

2.  Selecting  a School  Site 

If  the  decision  has  been  made  to  bui' 

suggest  certain  locations  in  the  disi 

i 

the  proposed  sites,  and  the  local  of 
Bureau  a map  of  the  district,  a plot 
map.  There  is  also  a requirement  th 
with  a letter  of  approval  from  the  0 
that  all  state  requirements  for  wate 


Chapter  71,  Sections  5 and  68. 

: 
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Section  7 of  Chapter  645- 
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me  been  furnished  to 

1.  Building  Needs  Conferences  (Item  1,  SBAB  52) 

1 cowns,  counties  or 

This  first  important  conference  is  held  in  the  offices  cf  the  Bureau.  At 
this  meeting,  a school  committee  or  local  officials  charged  with  the  duty 

k payment  to  a city  or 

of  "maintaining  adequate"  school  facilities  discuss  the  building  needs  of 
the  school  district.*  The  local  officials,  Tn  the  case  of  a town,  are  those 

1 is  derived  from  the 

Ime  that  the  State  Board 

persons  who  were  appointed  by  a town  meeting  either  to  study  the  school 

fcf  the  cost  of  the  school 

facility  needs  of  the  town  or  to  proceed  with  plans  for  the  construction  of 

ier  the  final  audited 

a school  building.  These  officials  are  usually  known  as  a school  building 
committee.  In  the  case  of  a city,  the  mayor  and  the  city  council  are  gener- 
ally charged  with  the  authority  to  construct  schools.  The  mayor  may,  of 

lj  ects 

course,  appoint  a special  committee  to  assist  him.  In  the  case  of  either  a 
city  or  town,  tne  superintendent  of  schools  or  his  designee  is  a key  educa- 

Igency, the  School 

tional  person  whom  the  Bureau  requires  to  be  present  at  all  conferences.  At 

Bn  under  the  provisions 

the  building  needs  conference  the  local  officials  discuss  any  reports  or 

Bl  . A municipal  ity 

long-range  plans  which  they  have  made  prior  to  the  conference.  A decision 

■.does  not  receive  state 

is  usually  made  at  the  end  of  the  conference  as  to  whether  the  municipality 

f that  "the  proposed  con- 

should  study  its  needs  further  or  whether  it  should  proceed  with  plans  to 

Ir.un  icipal  i ty.  Smaller 

build  a specific  school.  Exhibit  IV  (Appendix)  presents  some  of  the  essential 

found  strict  guidelines 

elements  studied  and  discussed  at  a building  needs  conference. 

of  the  city,  town,  region 


t/er  to  "determine  whether 

2.  Selecting  a School  Site 

If  the  city,  town,  region 

If  the  decision  has  been  made  to  build  a specific  school,  local  officials 

Iction,  sufficiency  of 

suggest  certain  locations  in  the  district.  The  staff  of  the  Bureau  visits 
the  proposed  sites,  and  the  local  officials  are  required  to  file  wi  th  the 

etermining  whether  a 

Bureau  a map  of  the  district,  a plot  plan  of  the  site,  and  a topographical 
map.  There  is  also  a requirement  that  local  officials  provide  the  Bureau 

consists  of  five  important 

with  a letter  of  approval  from  the  Department  of  Public  Health  indicating 
that  all  state  requirements  for  water  supply  and  sewage  disposal  are  accept- 
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able  to  public  health  standards.  If  the  Bureau  is  satisfied  that  the  site 

conference  to  give  the  staff  an  opportun 

for  the  proposed  school  is  adequate,  it  sends  a letter  of  approval  for  the 

program  described  in  the  educational  spe< 

site  to  local  officials.  Exhibit  V (Appendix)  describes  some  of  the  essential 

SBAB-67  R2,with  the  preliminary  plans  s 

elements  for  evaluating  a school  site. 

architectural  drawings  which  show  the  coi 
the  arrangement  and  size  of  all  facilitii 

3.  Preparing  Educational  Specifications 

changes  are  needed,  the  Bureau  requires 

Educational  specifications  are  furnished  by  local  officials  to  enable  the 

in  its  office. 

Bureau  to  determine  whether  the  proposed  school  building  will  provide  suf- 

A  "Form  Fn  (Appendix  Exhibit  III)  must  b< 

ficient  accommodations  to  carry  out  the  educational  program  offered  to  the 

preliminary  plans  to  provide  an  estimate 

students.  For  secondary  schools  the  Commonwealth  requires  the  completion  of 

with  estimating  its  annual  budget  requesi 

two  basic  forms  which  describe  in  detail  the  proposed  educational  program 

Governor  and  the  Legislature. 

and  the  Instructional  spaces  required. 


The  primary  objectives  of  educational  specifications  are  to  determine  the 

5.  Final  Plan  Conference 

educational  program  requirements  and  to  communicate  them  as  a written  report 

The  fifth  meeting  requirement  in  the  appl 

to  the  archi tectural  team.  The  document  is  a communication  from  the  school 

final  plan  conference.  The  final  plans  v 

staff  and  officials  addressed  directly  to  the  architect  and  reviewed  by  the 

tural  specifications  contain  the  complete 

State  Department  of  Education,  School  Building  Assistance  Bureau,  before 

contractors  to  submit  bids  for  the  constr 

approval  of  a state  construction  grant  is  recommended.  Exhibit  VI  (Appendix) 

requires  an  architect  to  secure  approval 

presents  the  essential  elements  of  an  educational  specification,  and  the 

ment  of  Public  Safety  before  they  are  ser 

important  forms  required  by  the  School  Building  Assistance  Bureau:  form 

conference  is  held  in  order  to  provide  as 

SBAB-61  R!  for  educational  programs  and  SBAB-67  R2  for  the  square  foot  areas 

made  all  the  changes  previously  agreed  up 

of  educational  spaces. 

the  Bureau  and  is  constructing  a school  w 
school  building  needs  of  the  district,  th 

4.  Preliminary  Plans 

the  approved  preliminary  plans. 

The  fourth  and  very  crucial  requirement  by  the  Bureau  is  a conference  with 

The  Bureau  also  requires  certain  informat 

local  officials  to  review  the  preliminary  plans  prepared  by  a registered 

the  construction  cost  of  a school.  A cer 

architect.  The  Bureau  requires  these  plans  sufficiently  in  advance  of  the 
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* Described  in  more  detail  in  Chapter 

' 

& satisfied  that  the  site 

conference  to  give  the  sta.^f  an  opportunity  to  examine  them  and  compare  the 

stter  of  approval  for  the 

program  described  in  the  educational  specifications,  forms  SBAB-61  R1  and 

scribes  some  of  the  essential 

SBAB-67  R2,  wi  th  the  preliminary  plans  submitted.  The  preliminary  plans  are 
archi tectural  drawings  which  show  the  complete  layout  of  the  floor  space  and 
the  arrangement  and  size  of  all  facilities  in  the  proposed  school.  If  any 
changes  are  needed,  the  Bureau  requires  revised  preliminary  plans  to  be  filed 

officials  to  enable  the 

in  its  office. 

jilding  will  provide  suf- 

A “Form  F“  (Appendix  Exhibit  III)  must  be  completed  and  presented  with  the 

al  program  offered  to  the 

preliminary  plans  to  provide  an  estimate  of  costs  and  to  assist  the  Bureau 

requires  the  completion  of 

with  estimating  its  annual  budget  request  for  the  Executive  Offices  of  the 

Dsed  educational  program 

Governor  and  the  Legislature. 

Dns  are  to  determine  the 

5.  Final  Plan  Conference 

te  them  as  a written  report 

The  fifth  meeting  requirement  in  the  application  procedure  (Exhibit  I)  is  a 

Tiunication  from  the  school 

final  plan  conference.  The  final  plans  with  working  drawings  and  architec- 

hitect and  reviewed  by  the 

tural  specifications  contain  the  complete  information  necessary  for  building 

si  stance  Bureau,  before 

contractors  to  submit  bids  for  the  construction  of  a school.  The  Bureau 

nded.  Exhibit  VI  (Appendix) 

requi res  an  architect  to  secure  approval  of  the  plans  by  the  State  Depart- 

specification, and  the 

ment  of  Public  Safety  before  they  are  sent  to  the  Bureau.*  The  final  plan 

ssi stance  Bureau:  form 

conference  is  held  in  order  to  provide  assurance  that  the  municipality  has 

2 for  the  square  foot  areas 

made  all  the  changes  previously  agreed  upon  by  the  local  officials  pnd  that 
the  Bureau  and  is  constructing  a school  which  meets  the  requi rements  of  the 
school  building  needs  of  the  district,  the  educational  specifications  and 
the  approved  preliminary  plans. 

reau  is  a conference  with 

The  Bureau  also  requires  certain  information  pertaining  to  the  financing  of 

repared  by  a registered 

the  construction  cost  of  a school.  A certified  copy  of  the  votes  from  the 

ciently  in  advance  of  the 
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* Described  in  more  detail  in  Chapter  I 11-7- 

municipal  authority  (town  meeting,  representat i ve  town  meeting  or  city 
council)  authorizing  the  money  for  a school  project  must  be  filed  with  SBAB 
and  the  Emergency  Finance  Board.-'-* 

If  the  five  important  requirements  outlined  above  are  complied  with  by  local 
officials,  and  the  project  receives  the  approval  of  the  Bureau  staff,  then 
the  Bureau  recommends  that  the  school  project  be  approved  by  the  State  Board 
of  Education.  The  vote  taken  by  the  Board  of  Education  makes  the  city,  town, 
regional  school  district  or  county  eligible  to  receive  a state  school  con- 
struction grant.  This  approval  by  the  State  Board  of  Education  must  be 
within  the  period  prescribed  by  the  Legislature  so  that  contract  bids  may 
be  studied  by  the  city  or  town  before  acceptance  (currently  yo  calendar  days 
exclusive  of  Saturday  and  Sunday*—-*) . 

After  the  final  plans  are  approved  by  the  School  Building  Assistance  Bureau 
and  the  State  Board  of  Education,  the  Commissioner  certifies  payments  of 
the  construction  grants  to  the  treasurer.  But,  other  than  an  audit  of  bills, 
the  Bureau  of  School  Building  Assistance  has  no  authority  ar.4  has  developed 
no  procedures  for  reviewing  or  supervising  the  construction  of  a school  pro- 
ject. There  are  no  records  kept  of  "as  built"  or  constructed  school  spaces. 
Despite  numerous  change  orders  in  the  construction  process,  the  Bureau  has 
faith  in  the  local  building  committee  and  in  the  architect  that  the  approved 
space  requirements  will  be  constructed  according  to  working  drawings  and 
specifications. 


The  Emergency  Finance  Board  was  authorized  by  Chapter  49  of  the  Acts 
of  1933  to  review  the  borrowing  of  cities  and  towns  for  construction 
of  public  projects  including  schools.  It  is  described  more  specifi- 
cally in  Chapter  II  and  later  in  this  Chapter  under  the  duties  of 
local  officials. 

Described  in  more  detail  in  Chapter  M-5- 
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Implementing  a School  Building  Project  fro 

From  the  other  end  cf  a school  building  pr 
towns  look  at  the  administrative  procedure 
the  educational  needs  for  school  facilitie 
struct  a school  facility,  school  districts 
dure  to  determine  the  number  of  births,  tc 
pare  educational  programs  and  to  transform 
a school  building  project. 

To  the  citizens  the  general  procedures  mic 

(1)  To  become  aware  of  a need  for  school 

(2)  To  determine  the  scope  of  the  need 

(3)  To  authorize  a legal  committee  to  pic 
building 

(4)  To  prepare  a proposal  for  a specific 
to  legally  authorized  local  approving 
the  voters,  representat i ve  town  membe 

(5)  To  prepare  an  informational  program  d 
of  the  need  for  construction  and  the 

(6)  To  comply  with  state  laws  and  adminis 
ting  a school  which  will  be  entitled 
state 

(7)  To  supervise  the  approved  project 

For  each  new  school  the  seven  general  requ 
converted  by  the  superintendent  and  his  st 
and  countless  time  diverted  from  the  curre 
time  of  the  staff  and  superintendent  shoul 
oping  plans  for  new  schools,  but  in  too  ms 
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meeting  or  city 

Implementing  a School  Buildinq  Pro]ect  from  the  Viewpoint  of  a City  or  Town 

st  be  filed  with  SBAB 

From  the  other  end  of  a school  building  project,  the  citizens  of  cities  and 
towns  look  at  the  administrative  procedures  or  ,,mechan?csM  for  translating 

complied  with  by  local 

the  educational  needs  for  school  facilities  into  bricks  and  mortar.  To  con* 

e Bureau  staff,  then 

struct  a school  facility,  school  districts  must  follow  a sequential  proce- 

ved by  the  State  Board 

dure  to  determine  the  number  of  births,  to  develop  enrollment  needs,  to  pre- 

n  makes  the  city,  town. 

pare  educational  programs  and  to  transform  educational  ideas  into  plans  for 

a state  school  con- 

a school  building  project. 

Hducation  must  be 

To  the  citizens  the  general  procedures  might  be  listed  as  follows: 

it  contract  bids  may 

(1)  To  become  aware  of  a need  for  school  facilities 

ently  30  calendar  days 

(2)  To  determine  the  scope  of  the  need 

(3)  To  authorize  a legal  committee  to  plan  the  construction  of  a school 

ling  Assistance  Bureau 

bui Idi ng 

'tifies  payments  of 

(4)  To  prepare  a proposal  for  a specific  school  building  project  to  present 

'than  an  audit  of  bills, 

to  legally  authorized  local  approving  agencies  or  authorities,  i.e.. 

*ity  and  has  developed 

the  voters,  represen  tat i ve  town  members  or  a city  council 

action  of  a school  pro- 

(5)  To  prepare  an  informational  program  designed  to  educate  the  citizenry 

ptructed  school  spaces. 

of  the  need  for  construction  and  the  appropriat ion  of  funds 

:>cess,  the  Bureau  has 

(6)  To  comply  with  state  laws  and  admin i strat ive  procedures  for  construc- 

itect tnat  the  approved 

ting  a school  which  will  be  entitled  to  a reimbursement  grant  from  the 

irking  drawings  and 

state 

(7)  To  supervise  the  approved  project 

apter  49  of  the  Acts 
-vns  for  construction 
cribed  more  specifi- 
der  the  duties  of 

For  each  new  school  the  seven  general  requirements  outlined  above  must  be 
converted  by  the  superintendent  and  his  staff  through  hundreds  of  meetings 
and  count; ess  time  diverted  from  the  current  operation  of  schools.  Some 
time  of  the  staff  and  superintendent  should  be  devoted  to  planning  and  devel- 
oping plans  for  new  schools,  but  in  too  many  instances  the  process  takes 

o 
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unnecessary  time.  Some  of  the  case  studies  at  the  end  of  this  section 

may,  by  actual  bal lot , i ndicate  opposition  to  act 

illustrate  the  many  actions  and  procedures  required  to  convert  the  seven 

representat i ves , usually  by  the  same  majority  as 

general  requirements  into  a constructed  school.  In  too  many  instances  the 

school  project. 

process  takes  five  years  or  more.  From  a study  of  about  100  school  dis- 

In  cities  and  towns  the  majority  of  the  approvin 

tricts,  a composite  of  actions  and  procedures  was  developed  (Exhibit  VII). 

(2/3)  of  those  vot i ng*  whi 1 e in  regional  distric 

Some  districts  must  take  135  of  the  141  actions  and  procedures,  and  then 
they  may  repeat  many  of  them  several  times.  This  was  evident  in  several 

than  50  percent  is  required.— • 

of  the  case  studies  where  unusual  delays  occurred  or  where  the  district 

In  many  communities  the  Legislature  has  delegate' 

did  not  have  a successful  two-thirds  vote  authorizing  a bond  obligation.  A 

the  educational  responsibilities  of  the  state  to, 

few  districts  with  permanent  committees  might  reduce  the  number  of  steps  to 

cess  of  a general  town  meeting.  This  means  that 

110  or  120  actions  and  procedures. 

provide  educational  programs  and  facilities  for 

There  is  a distinguishing  difference  in  the  municipal  operations  of  a c? ty 

between  the  ages  of  6 and  16,  with  two  notable  e: 

and  a town  government;  and  further,  between  those  towns  which  have  a repre- 

is  required  until  age  21,  if  necessary,  and  prog 

sentative  town  meeting  form  of  qovernment  and  those  which  have  a general 

be  provided  by  1973- 

town  meeting  form  of  government.  Usually,  a city  charter  provides  that 

1.  To  Determine  the  Need 

building  and  financing  are  within  the  province  of  specific  officers  or  a 

This  may  be  accomplished  in  one  of  several  ways: 

city  council  and  are  not,  therefore,  subject  to  direct  voter  approval.  In 

school  needs  study  committee;  by  the  school  comm 

any  event,  there  is  always  a procedure  to  obtain  a referendum  for  the  voters 

nent  building  commission  which  exists  in  many  cor 

in  the  event  the  voters  want  to  disapprove  the  action  of  the  legal  represent- 

determination must  take  into  account  the  followir 

atives  who  approved  a school  project.  Chapter  43,  Section  42  prescribes  the 

the  enrollment  to  be  housed,  based  on  reasonably 

procedures  for  a referendum  petition.  In  this  instance  twelve  percent  of 

(3)  an  evaluation  of  existing  facilities  to  detei 

the  registered  voters  may  protest  any  measure  except  a revenue  loan  order 

use,  including  suggestions  for  any  alterations  w| 

by  signing  a petition  and  filing  it  with  the  city  clerk.  Then,  at  the  next 

the  grades  to  bve  housed;  (4)  recommendations  for 

city  or  special  election  a majority  of  registered  voters  must  approve  the 

tion,  including  the  grades  to  be  housed;  (5)  recc 

petition  to  countermand  the  vote  of  the  city  council  or  school  committee. 

sites;  (6)  estimates  of  cost  for  acquiring  a site 

In  the  case  of  a representati ve  town  meeting  form  of  government,  school 

equipping  the  proposed  new  building;  and  (7)  esti 

approvals  are  usually  decided  by  the  elected  town  meeting  members.  In  this 
instance,  there  are  also  provisions  for  a general  referendum  whereby  citizens 

* Chapter  44. 

**  Chapter  71- 
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of  this  section 


of  this  section 

may,  by  actual  bal lot , i ndicate  opposition  to  action  approved  by  its  elected 

onvert  the  seven 

representatives,  usually  by  the  same  majority  as  required  to  approve  a 

many  instances  the 

school  project. 

100  school  dis- 

In  cities  and  towns  the  majority  of  the  approving  body  must  be  by  two-thirds 

ped  (Exhibit  VI  1 ) . 

(2/3)  of  those  voting*-  while  in  regional  districts  a simple  majority  of  more 

edures,  and  then 
ident  in  several 

than  50  percent  is  required.** 

re  the  district 

In  many  communities  the  Legislature  has  delegated  the  authority  to  fulfill 

bond  obi igation.  A 

the  educational  responsibilities  of  the  state  to  local  citizens  in  the  pro- 

number of  steps  to 

cess  of  a general  town  meeting.  This  means  that  local  authorities  must 

provide  educational  programs  and  facilities  for  all  children  and  youth 

erations  of  a city 

between  the  ages  of  6 and  16,  with  two  notable  exceptions — special  education 

which  have  a repre- 

is  required  until  age  21,  if  necessary,  and  programs  for  kirdergarten  must 

h have  a qeneral 

be  provided  by  1973. 

r provides  that 

1.  To  Determine  the  Need 

ic  officers  or  a 

This  may  be  accomplished  in  one  of  several  ways:  by  the  appointment  of  a 

oter  approval.  In 

school  needs  study  committee;  by  the  school  committee  itself;  or  by  a perma- 

endum for  the  voters 

nent  building  commission  which  exists  in  many  communities.  In  any  event  a 

the  legal  represent- 

determination  must  take  into  account  the  following  factors:  (1)  births;  (2) 

on  42  prescribes  the 

the  enrollment  to  be  housed,  based  on  reasonably  projected  enrollment  data; 

twelve  percent  of 

(3)  an  evaluation  of  existing  facilities  to  determine  the  best  (or  continued) 

evenue  loan  order 

use,  including  suggestions  for  any  alterations  within  the  structure  or  in 

Then,  at  the  next 

the  grades  to  be  housed;  (4)  recommendations  for  new  or  additional  construc- 

must approve  the 

tion,  including  the  grades  to  be  housed;  (5)  recommendations  for  potential 

school  committee. 

sites;  (6)  estimates  of  cost  for  acquiring  a site  ar.d  for  constructing  and 

i 

ernment,  school 

equipping  the  proposed  new  building;  and  (7)  estimates  of  cost  for  financing 

g members.  In  this 
ndum  whereby  citizens 

* Chapter  44. 

**  Chapter  71 . 
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Exh ib i t VI  I 


ACTIONS  AND  PROCEDURES  FOR  CONSTRUCTING  SCHOOLS  IN  MASSACHUSETTS 


Constitution 

1.  assigns  "duty  of  legislatures  and  magistrates  in  all  future  periods 

of  the  Commonwealth  to  cher i sh. . . pub  1 ic  schools.11  (Chapter  V,  Section  ll) 
General  Court  (Legislature) 

2.  authorizes  State  Board  of  Education  to  establish  minimum  educational 
standards.  (Chapter  15,  Section  1G) 

3.  authorizes  procedures  for  financing  education  with  annual  tax  rate  on 
local  property.  (Chapter  71,  Section  34) 

4.  requires  every  town  to  maintain  "a  sufficient  number  of  school  houses. . . 
for  the  accommodation  of  all  children.11  (Chapter  71,  Section  10)  nKeep 
them  in  good  order... and  provide  fuel  and  all  things  necessary  for  the 
comfort  of  the  pupils.1'  (Chapter  71,  Section  68) 

5.  authorizes  local  and  state  statutes  for  financing  the  construction  of 
school  facilities. 

6.  appropriates  state  funds  annually  for  School  Building  Assistance  Act.  (HR-1] 
Super i ntendent 

7.  presents  need  for  school  facilities  to  school  committee. 

School  Committee 

8.  approves  recommendation  of  need  from  superintendent. 

9.  notifies  municipal  officials  of  need  for  school  facilities. 

Mayor/Se 1 ectmen 

10a.  prepares  a warrant  to  appoint  School  Building  Needs  Committee. 

10b.  notifies  continuing  committee  of  need  for  a study. 

11.  prepares  a warrant  to  fund  a study  of  needs  for  school  facilities. 

Counci  1 /El ectorate 

12.  votes  on  a warrant  to  appoint  a committee  to  study  school  building  needs. 

13.  votes  on  a warrant  to  fund  the  study  of  school  building  needs. 

Mayor/Moderator 

14.  appoints  committee  for  study  of  school  building  needs. 

SBNC  or  SBC 

15-  accepts  appointment  or  assignment  to  study  needs. 

16.  interviews  superintendent 
Superintendent 

17.  provides  information  to  School  Building  Needs  Committee  or  School  Building 
Commi ttee. 

SBNC 

18.  meets  with  State  School  Building  Assistance  Bureau  (SBAB) 

19-  applies  for  state  reimbursement  to  study  school  building  needs. 

SBAB 

20.  studies  request  of  SBNC  or  SBC  for  funding. 

State  Board  of  Education  and  SBAB 

21.  approves  reimbursement  for  a study  of  school  building  needs. 

SBNC  or  SBC 

22.  receives  approval  from  SBAB  and  State  Board  of  Education  for  funding  a 
study  of  school  building  needs. 

23a.  prepares  report  of  school  building  needs. 

23b.  uses  superintendent's  report  of  school  building  needs. 

23c.  employs  a consultant  to  expedite  a report  of  school  building  needs. 

SBNC 

24.  mails  report  of  School  Building  Needs  to  SBAB. 

SBAB 

25-  receives  report  of  School  Building  Needs. 

SBNC 

26.  attends  a conference  with  SBAB  to  discuss  report  of  school  building  needs. 
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SBAB 

27.  approves  report  of  school  building  need 
SBNC 

28.  receives  approval  of  report  of  school  bi 

29.  notifies  municipal  officials  of  need  foi 
Mayor/Selectmen 

30a.  prepares  a warrant  to  appoint  School  Bu 
30b.  notifies  continuing  committee  of  need  f< 
Counci  1 /El ectorate 

31.  votes  on  a warrant  to  appoint  School  Bu 
Mayor/Moderator/or  Regional  School  Committee 

32.  appoints  School  Building  Committee. 

SBC 

33.  accepts  appointment  or  assignment  to  pr< 
of  a school. 

34.  meets  with  school  committee  and  superini 
Superintendent 

35.  prepares  educational  program  requiremenl 
School  Building  Committee 

36a.  prepares  report  of  educational  program  « 
36b.  uses  superintendent's  report  of  educatic 
36c.  employs  a consultant  to  expedite  the  prt 
and  space  specifications. 

36d.  notifies  municipal  authority  to  provide 
Regional  SBC 

37a.  presents  request  to  Regional  School  Comr’ 
to  expedite  preparation  of  program  requi 
Regional  SC 

37b.  notifies  municipal  authority  to  provide 
Mayor/Selectmen 

38.  prepares  a warrant  to  fund  the  preparati 
space  specifications. 

Counci  1/El ectorate 

39.  votes  on  a warrant  to  fund  the  developmc 
space  specifications. 

School  Building  Committee 

40.  interviews  educational  consultant  to  pr< 

41 . selects  an  educational  consultant. 
Consultant 

42.  prepares  educational  specifications. 
School  Committee 

43.  approves  educational  program  and  space  « 
School  Building  Committee 

44.  mails  a copy  of  program  and  space  specii 
SBAB 

45.  receives  copy  of  program  and  space  speci 
SBC 

46.  attends  a conference  with  SBAB  on  educat 
SBAB 

47.  approves  educational  specifications. 

SBC 

48.  receives  approval  from  SBAB. 

Regional  SBC 

49a.  presents  educational  specifications  to  ? 
approval . 
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SBAB 

27.  approves  report  of  school  building  needs. 

SBNC 

28.  receives  approval  of  report  of  school  building  needs  from  SBAB. 

29.  notifies  municipal  officials  of  need  for  a school  construction  project. 
Mayor/Sel ectmen 

30a.  prepares  a warrant  to  appoint  School  Building  Committee. 

30b.  notifies  continuing  committee  of  need  for  school  facility. 

Counci  1/Electorate 

31.  votes  on  a warrant  to  appoint  School  Building  Committee. 

Mayor/Moderator/or  Regional  School  Committee 

32.  appoints  School  Building  Committee. 

SBC 

33.  accepts  appointment  or  assignment  to  prepare  a proposal  for  construction 
of  a school. 

34.  meets  with  school  committee  and  super intendent  to  discuss  requi rements . 
Superintendent 

35-  prepares  educational  program  requirements  with  staff. 

School  Building  Committee 

36a.  prepares  report  of  educational  program  and  space  specifications. 

36b.  uses  superintendent's  report  of  educational  program  and  space  specifications. 
36c.  employs  a consultant  to  expedite  the  preparation  of  educational  program 
and  space  specifications. 

36d.  notifies  municipal  authority  to  provide  funds  for  a consultant. 

Regional  SBC 

37a.  presents  request  to  Regional  School  Committee  for  approval  of  a consultant 
to  expedite  preparation  of  program  requi rements. 

Regional  SC 

37b.  notifies  municipal  authority  to  provide  funds  for  a consultant. 
Mayor/Selectmen 

38.  prepares  a warrant  to  fund  the  preparation  of  educational  program  and 
space  specif icat ions. 

Counc? 1/Electorate 

39-  votes  on  a warrant  to  fund  the  development  cf  educational  program  and 
space  specifications. 

School  Building  Committee 

40.  interviews  educational  consultant  to  prepare  educational  specifications. 

41.  selects  an  educational  consultant. 

Consultant 

42.  prepares  educational  specifications. 

School  Committee 

43.  approves  educational  program  and  space  specifications. 

School  Building  Committee 

44.  mails  a copy  of  program  and  space  specifications  to  SBAB. 

SBAB 

45.  receives  copy  of  program  and  space  specifications. 

SBC 

46.  attends  a conference  with  SBAB  on  educational  specifications. 

SBAB 

47.  approves  educational  specifications. 

SBC 

48.  receives  approval  from  SBAB. 

Regional  SBC 

49a.  presents  educational  specifications  to  Regional  School  Committee  for 
approval. 


>f  crhnni  building  needs. 
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Exh i b ? t VII  (cont.) 


Regional  SC 

83.  mails  working  d 

49b. 

notifies  municipal  authority  to  provide  funds  for  employing  an 

archi tect. 

DPS 

Mayor/Selectmen 

90.  receives  working 

50. 

prepares  a warrant  to  fund  architectural  planning  fees. 

Architect 

Counc I 1 /Electorate 

91-  attends  conferee 

51. 

votes  on  a warrant  to  fund  architectural  planning  fees. 

DPS 

School  Building  Committee 

92.  approves  working 

52. 

interviews  architects  for  school  project. 

SBC 

55. 

selects  an  architect  for  developing  plans  to  construct  a school 

* 

93-  receives  approva 

School  Building  Committee 

94.  mails  working  di 

54. 

arranges  an  appointment  with  Emergency  Finance  Board  (EFB). 

SBAB 

55. 

attends  meeting  with  EFB  in  Boston. 

95-  receives  working 

56. 

receives  approval  from  EFB  to  borrow  and  to  use  planning  funds 

for  archi- 

SBC 

tectural  payments. 

96.  attends  conferem 

57. 

studies  potential  school  sites. 

SBAB 

58. 

selects  a school  site. 

97.  approves  working 

53. 

notifies  Department  of  Public  Health  to  study  school  site. 

SBC 

DPH 

98.  receives  approval 

60. 

studies  school  site. 

93.  advertises  for  bi 

SBC 

Contractor 

61. 

obtains*. approval  from  DPH  for  school  site. 

100.  computes  bids  for 

.62. 

mails  information  on  school  site  to  SBAB. 

101.  submits  bids  to  S 

SBAB 

SBC 

63. 

receives  information  on  school  site. 

102.  receives  subcontr 

SBC 

103.  receives  general 

64. 

attends  conference  with  SBAB  to  discuss  school  site. 

104.  studies  bids  and 

SBAB 

105-  selects  bid  of  Ge 

65. 

approves  school  site. 

Regional  SBC 

SBC 

106a. presents  bids  and 

66. 

receives  approval  of  site  from  SBAB. 

Regional  SB 

Regional  SBC 

106b.notif i es  municipa 

67a. 

requests  approval  of  site  by  School  Committee. 

borrowing  for  con 

Regional  SC 

Mayor/Selectmen 

67b. 

notifies  municipal  authority  to  provide  funds  for  the  purchase  of  a school 

107-  prepares  a warran 

s i te. 

Counci  1/Elect. 

SBAB 

108.  votes  on  a warran 

78. 

approves  plans  and  Form  F. 

SBC 

SBC 

103-  notifies  SBAB  of 

79. 

receives  approval  of  plans  and  Form  F. 

SBAB 

80. 

mails  plans  to  Department  of  Public  Safety  (DPS). 

110.  recommends  f undin 

DPS 

State  Board  of  Educati 

81 . 

receives  plans- 

111.  approves  funding 

SBC  ( 

> Architect 

SBC 

82. 

attend  conference  with  DPS  to  discuss  plans. 

112.  receives  State  Bo 

SBC 

grant-. 

83- 

notifies  municipal  authority  to  provide  funds  to  have  architect 

prepare 

113.  notifies  EFB  of  e 

working  drawings. 

114.  attends  conferenc 

Mayor/Selectmen 

EFB 

84. 

prepares  a warrant  to  fund  architectural  working  drawings. 

115.  approves  request 

Counci  1/Electorate 

SBC 

85. 

votes  on  a warrant  to  fund  the  architectural  working  drawings. 

116.  receives  approval 

Arc  h i t ec  t 

117.  awards  contract  t< 

86. 

prepares  working  drawings  and  specifications. 

Contractor 

87. 

presents  working  drawings  and  specifications  to  SBC. 

118.  accepts  contract 

SBC 

113-  begins  construct! 

88. 

approves  architectural  working  drawings  and  specifications  for  bidding 

Architect 

the  construction  project. 

120.  recommends  approv 

: _aa 
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zhority  to  provide  funds  for  employing  an  architect, 
fund  architectural  planning  fees, 
fund  architectural  planning  fees. 


for  school  project. 

or  developing  plans  to  construct  a school. 


t with  Emergency  Finance  Board  (EFB). 

.FB  in  Boston. 

EFB  to  borrow  and  to  use  planning  funds  for  archi- 


do 1 sites. 

Public  Health  to  study  school  site. 


DPH  for  school  site, 
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in  school  site. 
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. ite  from  SBAB. 

;ite  by  School  Committee. 

hority  to  provide  funds  for  the  purchase  of  a school 


-m  F. 

olans  and  Form  F. 

nent  of  Public  Safety  (DPS). 


^ DPS  to  discuss  plans. 

thority  to  provide  funds  to  have  architect  prepare 

fund  arch itectural  working  drawings. 

fund  the  arch! tectural  working  drawings. 

tngs  and  specifications. 

ings  and  specifications  to  SBC. 

I working  drawings  and  specifications  for  bidding 
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89-  mails  working  drawings  and  specifications  to  DPS. 

DPS 

90.  receives  working  drawings  and  specifications. 

Archi tect 

91.  attends  conference  with  DPS  to  discuss  working  drawings. 

DPS 

92.  approves  working  drawings  and  specifications. 

SBC 

93«  receives  approval  from  DPS. 

94.  mails  working  drawings  and  Form  F.to  SBAB. 

SBAB 

95.  receives  working  drawings  and  Form  F. 

SBC 

96.  attends  conference  with  SBAB  to  discuss  working  drawings. 

SBAB 

97.  approves  working  drawings. 

SBC 

98.  receives  approval  of  working  drawings  from  SBAB. 

99*  advertises  for  bidders  to  construct  a school. 

Contractor 

100.  computes  bids  for  construction  project. 

101.  submits  bids  to  SBC. 

SBC 

102.  receives  subcontractor' s bids  3 weeks  from  advertising  for  bidders. 

103-  receives  general  contractors  bid  for  construction  of  school. 

104.  studies  bids  and  alternates  with  architect. 

105-  selects  bid  of  General  Contractor  for  constructing  school. 

Regional  SBC 

1 06a. presents  bids  and  contracts  to  Regional  School  Committee  for  approval. 
Regional  SB 

1 06b.notif i es  municipal  authority  to  prepare  warrant  for  electorate  to  approve 
borrowing  for  construction. 

Mayor/ Se 1 ectmen 

107.  prepares  a warrant  to  authorize  bonds  for  construction  payments. 

Counci  1/Elect. 

108.  votes  on  a warrant  to  fund  the  construction  of  school  facilities. 

SBC 

109.  notifies  SBAB  of  bid  contract  and  completes  Form  F. 

SBAB 

110.  recommends  funding  project  to  State  Board  of  Education. 

State  Board  of  Education 

111.  approves  funding  of  school  project. 

SBC 

112.  receives  State  Board  of  Education  approval  for  School  Building  Assistance 
grant. 

113.  notifies  EFB  of  electorate  approval  to  borrow. 

114.  attends  conference  with  EFB  in  Boston. 

EFB 

115-  approves  request  for  borrowing. 

SBC 

116.  receives  approval  of  EFB. 

117.  awards  contract  to  school. 

Contractor 

113.  accepts  contract  to  construct  school. 

119.  begins  construction. 

Architect 

120.  recommends  approval  of  contractor's  payments. 


sa 
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Exhibit  V 1 1 (cont.) 

SBC 

121.  approves  contractor's  payments  recommended  by  the  architect. 

122.  prepares  accounting  system  for  construction. 

Architect 

123-  notifies  field  inspector  of  DPS  to  check  construction. 

Contractor 

124.  submits  changes  required  for  construction. 

SBC 

125.  approves  all  changes  recommended  by  architect  for  construct  ion. 

DPS  Field  Inspector 

126.  inspects  construction. 

SBC 

127.  receives  approval  from  DPS  Field  Inspector. 

Municipal  Treasurer 

128.  employs  bond  counsel. 

129.  chooses  certifying  bank. 

130.  compiles  financial  figures  for  notice  of  sale. 

131.  approves  prospectus  for  sale  of  bonds. 

132.  receives  bids  on  bonds. 

133.  awards  bonds  to  successful  bidder. 

134.  prints  and  delivers  bonds. 

135.  budgets  annual  payment  for  coupon  interest  and  principal. 

136.  pays  fee  for  coupon  interest. 

Contractor 

137.  completes  construction. 

State  Board  of  Education 

138.  notifies  State  Treasurer  to  pay  semi-annual  grant  for  life  of  bond  issue 
(usually  40  payments). 

Municipal  Treasurer 

139.  receives  state  grant. 

SBC/Archi tect 

140.  orients  staff  to  new  school  facilities. 

SBC 

141.  presents  school  facility  to  school  committee. 


a proposal,  including  the  impact  on  the  tax  rat* 

2.  To  Authorize  a School  Building  Committee 
This  is  accomplished  by  a vote  of  the  town  meeti 
the  specific  individuals  who  will  serve  on  such 
the  moderator  to  make  the  appointments. 

The  committee  consists  primarily  of  laymen,  som< 
of  the  local  school  committee.  Although  it  is  1 
ent  to  serve  as  a member  of  a building  committe 
the  role  of  educational  advisor  to  the  committe 
have  sufficient  funds  to  enable  it  to  prepare  a 
for  final  review  by  the  voters.  There  are  two 
funding  a building  committee. 

a.  The  first  is  to  supply  the  committee  with 
tect  and  preparing  preliminary  drawings  or 
of  final  costs  can  be  made.  With  this  est 
committee  returns  to  the  voters  at  a town 
appropriation  of  a sum  sufficient  to  cover 
construction  and  financing.  With  authoriz 
and  the  town  voters,  the  building  committe 
to  prepare  final  working  drawings  and  bid 
hopes  that  the  bids  will  come  in  within  th 
town  meeting. 


b.  A second  method,  and  one  that  is  increasir 
mlttees  in  light  of  swiftly  spiraling  cost 
initially  to  acquire  a site,  engage  an  arc 
working  drawings  and  out  to  bid.  With  a J 
committee  can  then  return  to  the  town  mee* 
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the  architect. 

a proposal,  including  the  impact  on  the  tax  rate  in  the  community. 
2.  To  Authorize  a School  Building  Committee 

ruction. 

This  is  accomplished  by  a vote  of  the  town  meeting  which  will  either  name 

for  construction. 

the  specific  individuals  who  will  serve  on  such  a committee  or  will  authorize 
the  moderator  to  make  the  appointments. 

pr i nci pal . 

The  committee  consists  primarily  of  laymen,  some  of  whom  are  usually  members 
of  the  local  school  committee.  Although  it  is  permissible  for  a superintend- 
ent to  serve  as  a member  of  a building  committee,  more  often  he  serves  in 
the  role  of  educational  advisor  to  the  committee.  The  committee  should  also 
have  sufficient  funds  to  enable  it  to  prepare  a reasonably  detailed  proposal 
for  final  review  by  the  voters.  There  are  two  commonly  accepted  methods  for 
funding  a building  committee. 

ant  for  1 Ke  of  bond 

i ssue 

a.  The  first  is  to  supply  the  committee  with  funds  for  engaging  an  archi- 

tect and  preparing  preliminary  drawings  or  sketches  on  which  an  estimate 
of  final  costs  can  be  made.  With  this  estimate  in  hand,  the  building 
committee  returns  to  the  voters  at  a town  meeting  and  requests  the 
appropr iation  of  a sum  sufficient  to  cover  the  cost  of  the  estimated 
construction  and  financing.  With  authorization  from  the  state  agencies 
and  the  town  voters,  the  building  committee  then  directs  its  architect 
to  prepare  final  working  drawings  and  bid  documents,  goes  to  bid,  and 
hopes  that  the  bids  will  come  in  within  the  figure  authorized  by  the 
town  meeting. 

o 

ERLC 

b.  A second  method,  and  one  that  is  increasingly  favored  by  building  com- 

mittees in  light  of  swiftly  spiraling  costs,  is  to  request  enough  money 
initially  to  acquire  a site,  engage  an  architect,  proceed  through  final 
working  drawings  and  out  to  bid.  With  a firm  bid  In  hand,  the  building 
committee  can  then  return  to  the  town  meeting  and  present  its  proposal 
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based  on  actual  construction  bid  figures.  The  advantage  of  the  latter 

the  School  Building  Assistance  Bureau  i 

procedure  is  that  the  town  meeting,  at  the  time  it  votes  approval  of 

At  the  national  level,  in  addition  to  t 

the  project,  knows  the  actual  cost  as  submitted  by  bid.  In  a competi- 

source  of  school  building  guidance  is  t 

tive,  spiraling  market  of  the  last  few  years  estimates  were  not  reliable. 

Facilities,  published  by  the  Council  fc 

and  warrants  for  a second  and  third  bonding  authority  had  to  be  used. 

West  Woodruff  Avenue,  Columbus,  Ohio  43 

Consequently,  building  committees  are  increasingly  adopting  this  second 

The  amount  of  research  and  self-educati 

method  of  securing  a sound,  defensible  proposal  for  town  action. 

depends  upon  the  building  committee  exp 

3-  To  Prepare  a Proposal 

many  cases,  citizens  who  have  served  on 

This  requires  all  of  the  elements  outlined  in  Paragraph  1,  nTo  Determine  the 

appointed  to  serve  again  and  can  readiT 
most  cases,  the  committee  may  be  citize 

Need.’1  The  building  committee  will  begin  with  the  educational  program  to 

the  first  time  and  usually  need  more  he 

be  offered.  This  was  previously  referred  to  in  great  detail  as  educational 

ance  provided  to  the  committee  affects 

specifications  (Exhibit  Vl).  To  avoid  developing  building  designs  before 

for  action  at  a town  meetinq.  Time  del 

the  important  issues  of  program  are  determined,  the  key  person  in  educational 

is  money  added  to  the  cost  of  a buildin 

discussions  is  the  chief  school  administrator  (superintendent  or  superintend- 

ent-director for  vocational  schools)*  He  is  in  the  best  position  to  advise 

4*  To  Prepare  an  Informational  Progra 

the  committee  at  the  very  outset  as  to  program  needs,  objectives  and  goals. 

Concurrent  with  the  study  and  preparati 

In  some  cases  the  superintendent  requests  the  assistance  of  an  educational 

a committee  must  prepare  the  necessary 

consultant. 

to  the  voters  for  considered  evaluation 

The  duties  of  an  educational  consultant  can  be  broad  in  scope  as  outlined 

materials  prepared  initially  to  determi. 
births,  expanding  enrollments,  utilizat 

in  Exhibit  VIII  (Appendix)  or  limited  by  the  time,  the  availability  of  staff. 

any  alternations  or  expansion  required 

and  the  complex  requirements  of  school  officials. 

construction.  Based  on  the  educational 

With  the  enrollment  data  and  educational  program  established,  the  committee 

together  with  preliminary  estimates  of 

is  then  in  a position  to  give  attention  to  the  matter  of  selecting  a site. 

of  the  architect,  the  committee  will  be 

engaging  an  architect,  and  proceeding  to  preliminary  drawings.  Building  com- 

bable range  of  costs  involved  in  the  pr 

mittee  members  usually  visit  similar  new  school  projects  in  neighboring  towns 

translated  into  the  financial  impact  or 

and  states  to  apprise  themselves  of  current  practices  of  new  school  construc- 

operational and  financing  costs  to  the 

tion.  At  the;  state  level,  much  information  can  be  secured. from  the  staff  of 

In  the  event  that  the  committee  decides 
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Fhe  advantage  of  the  latter 

the  School  Building  Assistance  Bureau  in  the  State  Department  of  Education. 

time  it  votes  approval  of 

At  the  national  level,  in  addition  to  the  U.S.  Office  of  Education,  a prime 

tted  by  bid.  In  a competi- 

source  of  school  building  guidance  is  the  Guide  for  Planning  Educational 

s estimates  were  not  reliable, 

Facilities,  published  by  the  Council  for  Educational  Facility  Planners,  29 

authority  had  to  be  used. 

West  Woodruff  Avenue,  Columbus,  Ohio  43210  ($7.50  per  copy). 

asingly  adopting  this  second 

The  amount  of  research  and  self-education  devoted  to  each  school  project 

>sal  for  town  action. 

depends  upon  the  building  committee  experience  with  school  projects.  In 
many  cases,  citizens  who  have  served  on  previous  building  committees  are 

•agraph  1,  "To  Determine  the 

appointed  to  serve  again  and  can  readily  direct  and  supervise  a project.  In 
most  cases,  the  committee  may  be  citizens  who  are  exposed  to  the  task  for 

ie  educational  program  to 

the  first  time  and  usually  need  more  help.  The  experience  of  and  assist- 

jreat detail  as  educational 

ance  provided  to  the  committee  affects  the  time  needed  to  prepare  a proposal 

1 building  designs  before 

for  action  at  a town  meeting.  Time  delays  under  current  market  conditions 

he  key  person  in  educational 

is  money  added  to  the  cost  of  a building  proiect. 

iper intendent  or  superintend- 

he  best  position  to  advise 

4.  To  Prepare  an  Informational  Program 

eds,  objectives  and  goals. 

Concurrent  with  the  study  and  preparation  of  a specific  building  proposal. 

istance  of  an  educational 

a committee  must  prepare  the  necessary  information  and  data  to  be  submitted 
to  the  voters  for  considered  evaluation.  This  includes  some  of  the  basic 

oad  in  scope  as  outlined 

materials  prepared  initially  to  determine  the  need  for  a project,  i.e., 
births,  expanding  enrollments,  utilization  of  existing  facilities  (including 

, the  availability  of  staff. 

any  alternations  or  expansion  required  or  desired)  and  proposed  new  school 
construction.  Based  on  the  educational  program  prepared  by  the  superintendent. 

established,  the  committee 

together  with  preliminary  estimates  of  needed  space  and  preliminary  designs 

tter  of  selecting  a site, 

of  the  architect,  *he  committee  will  be  in  a position  to  indicate  the  pro- 

ary drawings.  Building  com- 

bable  range  of  costs  involved  in  the  proposed  project.  This  can  then  be 

rojects  in  neighboring  towns 

translated  into  the  financial  impact  on  the  town  in  terms  of  construction. 

ices  of  new  school  construc- 

operational  and  financing  costs  to  the  taxpayer. 

e secured  from  the  staff  of 

ERIC 

In  the  event  that  the  committee  decides  to  get  firm  bids  on  the  project,  the 

actual  contract  bids  will  be  made  available  to  the  voters  at  the  time  an 

practicing  in  Massachusetts  are  familiar  with 

appropr iat ion  is  requested.  In  any  case,  the  building  committee  will 

building  committee  is  usually  relieved  of  the 

undoubtedly  prepare  a brochure  of  informat ional  materials  for  distribution 

not  the  responsibility  for  seeing  that  all  rec 

to  the  voters  in  sufficient  time  to  make  an  evaluation  prior  to  voting  for 

sati sf ied. 

a bond  appropriation. 

Finally,  to  finance  a project  when  a district 

5.  To  Comply  with  State  Laws 

limitation  authorized  by  the  General  Court,  ap 

First,  it  is  axiomatic  to  assume  that  a community  will  seek  state  aid  for 

the  State  Emergency  Fi nance -Board.  Most  c i t i € 

construction  of  new  school  buildings.  The  agency  legally  designated  by  the 

from  the  Emergency  Finance  Board,  because  the 

Legislature  with  power  of  approval  of  such  projects  is  the  State  Board  of 

established  decades  ago  have  not  kept  pace  wit 

Education,  on  recommendat ion  of  the  School  Building  Assistance  Bureau.  As 

have  consequently  been  exceeded.  Approval  of 

soon  as  a community  indicates  a need  for  new  school  construction,  communica- 

Building Assistance  Bureau  is  required  before 

tion  should  begin  with  the  Bureau  and  a date  should  be  scheduled  for  the 

obtained  from  the  Emergency  Finance  Board.  Ap 

purpose  of  holding  a building  needs  conference.  At  this  conference,  staff 

from  the  Emergency  Finance  Board  if  planning  n 

members  of  the  Bureau  outline  the  procedures  and  services  available  through 

tectural  documents  and  working  drawings  will  t 

that  office,  including  limited  assistance  for  evaluating  existing  facilities. 

school  bond  issue  which  will  be  submitted  to  t 

selection  and  approval  of  sites,  and  assistance  in  preparing  educational 

6.  To  Supervise  the  Approved  Project 

specifications.  Through  reviews,  however,  more  assistance  is  provided  before 

When  the  voters  are  satisfied  with  the  need  ar 

approval  of  building  needs,  educational  specifications,  preliminary  plans. 

the  proposal  as  advanced  by  the  building  commi 

final  plans  and  specifications  and  audited  expenditures  for  the  project. 

may  be  approved,  and  the  committee  is  preparec 

Legal  assistance  and  advice  on  the  proper  methods  for  requesting  reimburse- 

struction. Here  the  procedure  is  again  compli 

ment  on  approved  projects  are  also  available  in  the  Bureau.  It  is  important 

days  the  committee  must  obtain  approval  from  i 

for  the  school  building  committee  to  obtain  the  review  and  approval  by  the 

the  Emergency  Finance  Board  before  the  contrai 

Bureau  for  state  re imbursement  before  it  makes  its  presentation  to  the  town 

for  a construction  grant  or  for  borrowing  out 

or  city  for  final  approval. 

responsibility  of  the  school  building  committ 

Additional  assistance  and  approval  must  be  secured  from  the  State  Department 

and  specified  construction  of  the  project.  T 
approval  of  the  architect  to  protect  the  inte 

of  Public  Safety  and  from  the  State  Department  of  Public  Health,  each  of 

degree,  the  architect  and  the  committee  are  a 

which  must  approve  the  plans  for  new  school  construct  ion.  Most  architects 

employment  of  a Clerk  of  the  Works  who  acts  a 
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of  the  committee  on  the  construction  project. 
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i at  the  time  an 

practicing  in  Massachusetts  are. familiar  with  these  requ i rements , and  the 

>mml ttee  wi  1 1 

building  committee  is  usually  relieved  of  the  details  of  this  procedure,  but 

; for  distribution 

not  the  responsibility  for  seeing  that  all  requirements  are  adhered  to  and 

^ior  to  voting  for 

sati sf ied. 

;ek  state  aid  for 

Finally,  to  finance  a project  when  a district  must  borrow  beyond  the  debt 
limitation  authorized  by  the  General  Court,  approval  must  be  obtained  from 
the  State  Emergency  Finance  Board.  Most  cities  and  towns  require  approval 

f designated  by  the 

from  the  Emergency  Finance  Board,  because  the  limitations  for  borrowing 

*.e  State  Board  of 

established  decades  ago  have  not  kept  pace  with  the  cost  of  construction  and 

stance  Bureau.  As 

have  consequently  been  exceeded.  Approval  of  final  plans  by  the  School 

truction,  communica- 

Building  Assistance  Bureau  is  required  before  approval  for  borrowing  can  be 

:heduled  for  the 

obtained  from  the  Emergency  Finance  Board.  Approval  must  also  be  obtained 

conference,  staff 

from  the  Emergency  Finance  Board  if  planning  money  for  preparing  the  archi- 

s  available  through 

tectural  documents  and  working  drawings  will  be  borrowed  or  included  in  the 

existing  facilities. 

school  bond  issue  which  will  be  submitted  to  the  voters. 

ring  educational 

6.  To  Supervise  the  Approved  Project 

e is  provided  before 

When  the  voters  are  satisfied  with  the  need  and  the  financial  feasibility  of 

sreliminary  plans. 

the  proposal  as  advanced  by  the  building  committee,  authorization  for  funds 

for  the  project. 

may  be  approved,  and  the  committee  is  prepared  to  award  a contract  for  con- 

questing reimburse- 

struction.  Here  the  procedure  is  again  complicated.  Within  thirty  calendar 

au.  It  is  important 

days  the  committee  must  obtain  approval  from  the  State  Board  of  Education  and 

ind  approval  by  the 

the  Emergency  Finance  Board  before  the  contracts  may  become  official  documents 

ntation  to  the  town 

for  a construction  grant  or  for  borrowing  outside  the  debt  limit.  The  main 
responsibility  of  the  school  building  committee  will  be  to  ensure  the  proper 

the  State  Department 

and  specified  construction  of  the  project.  The  committee  disperses  funds  on 
approval  of  the  architect  to  protect  the  interests  of  the  town.  To  a large 

c Health,  each  of 

degree,  the  architect  and  the  committee  are  assisted  in  this  effort  by  the 

i.  Most  architects 

employment  of  a Clerk  of  the  Works  who  acts  as  the  personal  representati ve 

o 

ERIC 

of  the  committee  on  the  construction  project.  His. major  responsibility  is 

; 
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to  see  that  the  project  proceeds  with  a minimum  of  delays  (barring  those 
beyond  foreseeable  control)  so  that  the  interests  of  the  school  children 
may  best  be  served  by  the  availability  of  needed  school  facilities.  In 
the  final  analysis,  a judgment  of  acceptability  will  be  rendered  by  the 
local  school  committee,  who  will  be  asked  to  accept  the  school  official ly 
at  a dedication,  when  it  is  satisfied  that  all  specifications  have  been 
met  and  a “punch"  list  of  deficiencies  prepared  with  the  assistance  of  the 
architect  have  been  corrected  or  differences  resolved. 

Payments  to  Cities  and  Town 

Assume  that  a district  begins  construction  of  a school  whose  final  cost 
finally  edited  by  the  School  Building  Assistance  Bureau  is  $1,100,000  and 
that  it  is  entitled  to  a construction  grant  of  50  percent  of  the  cost  of  the 
school,  or  $550,000.  The  state,  however,  does  not  send  a check  in  the 
amount  of  $550,000  to  the  district.  The  law  requires  the  Commonwealth  to 
pay  the  grant  in  equal  annual  payments  over  the  same  number  of  years  as 
the  term  of  the  bonds  issued  by  the  district  for  the  construction  of  the 
school,  but  no  fewer  than  five  annual  payments-.  A majority  of  the  districts 
borrow  for  a period  of  twenty  years,  the  maximum  permitted  under  the  law. 

In  the  example  cited,  if  the  borrowing  is  for  twenty  years,  the  grant  of 
$550,000  would  be  paid  over  a period  of  twenty  years  and  the  district  would 
therefore  receive  an  annual  payment  of  $27,500  for  twenty  years,  beginning 
when  the  first  payment  of  principal  becomes  due.** 

An  exception  to  this  rule  is  possible,  but  less  probable,  that  the  bond 
issue  might  be  for  a shorter  term.  Under  Chapter  645,  If  a bond  issue  is 
for  less  than  five  years,  the  grant  is  paid  in  five  equal  annual  payments 
beginning  in  the  calendar  year  in  which  the  first  payment  of  principal  beccme 
due.* 


* Section  9d. 

**  Sections  8 and  9d. 


Rarely,  when  a city  or  town  has  c 
to  finance  it  from  available  fund 
this  case  the  state  grant  is  also 
beginning  in  the  calendar  year  wh 

A detailed  discussion  of  the  enti 
financed  is  presented  in  Chapter 
A Financial  Savings  To  Cities  And 

One  method  of  financing  school  co 
of  the  total  construction  cost,  i 
5B  of  Chapter  40  of  the  General  L 
to  appropriate  money  from  the  fun< 
any  other  purposes  for  which  the  i 
larger  part  or  all  of  the  construe 
stabilization  account  and  no  intei 
of  the  Massachusetts  Business  Tas\ 
the  Massachusetts  Advisory  Council 
could  save  almost  70  percent  of  tt- 
This  is  possible  by  earning  intere 
account  as  well  as  reducing  the  ir, 
task  force  estimated  a savings  to 

* Section  9d. 

**  Report  of  the  Massachusetts  Bu 
Chairman  Carl  H.  Nordstrom,  Bo 
Council  on  Education,  December 

***  Ibid.,  p.  41. 
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ichool  whose  final  cost 
Bureau  Is  $1,100,000  and 
I percent  of  the  cost  of  the 
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iires  the  Commonwealth  to 
;ame  number  of  years  as 
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Rarely,  when  a city  or  town  has  a very  small  school  project,  It  may  decide 
to  finance  It  from  available  funds  without  resorting  to  a bond  Issue.  In 
this  case  the  state  grant  Is  also  paid  In  five  equal  annual  payments, 
beginning  In  the  calendar  year  when  the  construction  commences.* 

A detailed  discussion  of  the  entire  process  by  which  school  construction  Is 
financed  Is  presented  In  Chapter  11-3. 

A Financial  Savings  To  Cities  And  Town 

One  method  of  financing  school  construction  could  result  In  a sizeable  savings 
of  the  total  construction  cost.  Cities  and  towns  are  permitted  under  Section 
5B  of  Chapter  40  of  the  General  Laws  to  create  a stabilization  fund  and  then 
to  appropriate  money  from  the  fund  for  the  purposes  of  Chapter  645  or  for 
any  other  purposes  for  which  the  town  may  issue  bonds.  In  fact,  a much 
larger  part  or  all  of  the  construction  could  be  appropriated  from  the 
stabilization  account  and  no  interest  cost  would  be  required.  The  Report 
of  the  Massachusetts  Business  Task  Force  for  School  Management,  a study  of 
the  Massachusetts  Advisory  Council  cn  Education,  Indicates  that  a city  or  town 
could  save  almost  70  percent  of  the  total  cost**  by  reducing  interest  charges. 
This  Is  possible  by  earning  interest  on  the  appropr lations  In  the  stabilization 
account  as  well  as  reducing  the  interest  charges.  On  a statewide  basis  the 
task  force  estimated  a savings  to  taxpayers  of  $70  million  annually.*** 

* Section  9d. 

**  Report  of  the  Massachusetts  Business  Task  Force  for  School  Management. 

Chairman  Carl  H.  Nordstrom,  Boston,  A Study  of  the  Massachusetts  Advisory 
Council  on  Education,  December  1970,  p.  40. 

***  Ibid p.  41. 
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Grants  for  Reconstruction,  Remodeling,  Rehabilit; 


Since  1954,  Section  6A  of  Chapter  645  orovided  a method  to  encourage  local 

From  the  inception  of  the  school  building  assist; 

munic i pal i t ies  to  make  studies  of  school  building  needs,  including  studies 

of  the  Legislature  had  been  to  permit  school  reir 

of  the  actual  physical  condition  of  school  facilities.  Section  6A  provides 

new  construction,  which  also  includes  additions 

in  part  as  follows: 

1949,  an  amendment  of  Chapter  645  Section  5 perm 

Any  city,  town  or  regional  school  district  may  apply  to  the 
commission  for  reimbursement , in  whole  or  in  part,  of  any 
expenses  i ncurred. . .for  surveys  made  of  School  building  needs 
and  conditions,  the  contract  for  which  has  been  approved  by  the 
commission.  The  said  commission  may,  upon  completion 

of  the  survey,  certify  to  the  comptroller  for  payment  to  the 
city,  town  or  regional  school  district  such  amount,  not  exceed- 
ing such  expenses,  as  it  may  deem  proper,  and  the  state  treasurer 
shall  forthwith  make  the  payments  so  certified  from  any  funds 
appropriated  therefor. 

receive  state  grants  if  it  enlarges  a schoolhousi 
defined  as  "the  construction  of  additional  build 
classroom,  cafeteria,  gymnasium,  auditorium,  uti 
special  activity  room."  It  was  never  expressly 
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and  towns  to  solve  problems  in  school  facilities  by  engaging  specialists 
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who  will  give  an  unbiased  appraisal  of  needs.  The  Board  of  Education  has 

structure  replacement.... 

di scret ionary  authority  to  determine  "in  whole  or  in  part"  the  amount  of 

The  words  "in  lieu  of  which,  proper  utilization 

reimbursement  It  will  grant  to  cities  and  towns  for  this  purpose.  At  the 

facilities  would  require  complete  structure  repl 

present  time  the  policy  of  the  Board  is  to  reimburse  the  municipality  i n 

confusing  to  the  Board  of  Education,  the  Depart™ 

part  by  making  a payment  of  not  less  than  40  nor  more  than  65  percent  of  the 

School  Building  Assistance  Bureau.*  The  Bureau 

amount  expended  by  the  municipality  for  the  cost  of  the  survey.  The  exact 

projects  under  this  so-called  rehab  il  i tat  ion  lav, 
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* See  Case  Study  111  below  for  an  example. 
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c to  encourage  local 

From  the  inception  of  the  school  building  assistance  program,  the  statutes 
of  the  Legislature  had  been  to  permit  school  reimbursement  grants  only  for 

s,  including  studies 

Section  6A  provides 

new  construction,  which  also  includes  additions  to  existing  schools.  Since 
1949,  an  amendment  of  Chapter  645  Section  5 permits  a municipality  to 
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receive  state  grants  if  it  enlarges  a schoolhouse.  An  enlargement  is 
defined  as  "the  construction  of  additional  building  space  for  use  as  a 
classroom,  cafeteria,  gymnasium,  auditorium,  utility  room,  boiler  room, 
special  activity  room."  It  was  never  expressly  stated  in  Chapter  645 
to  provide  construction  grants  for  any  type  of  remodeling. 

In  the  latter  part  of  1968,  however,  the  General  Court  enacted  a law  which 
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remodeling  projects.  The  pertinent  provision  defines  these  projects  as 
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* See  Case  Study  111  below  for  an  example. 
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Construction  or  Acquistion  of  Structures  for  Use  as  Central  Food 
Production  Facilities 

At  the  end  of  the  1970  session  of  the  Legislature,  Chapter  871  amended 
Chapter  645  and  now  permits  the  Bureau  to  make  school  construction  grants 
for  the  construction  or  acquisition  of  central  food  production  facilities. 
The  amendment  was  passed  as  part  of  a law  which  makes  it  compulsory  for  all 
communities  to  make  school  lunches  available  to  all  children  by  September, 
1973-  This  1970  law  adds  a sentence  to  the  definition  of  an  "approved 
school  project." 

Planning  Grants  for  Regional  School  Districts 

Although  the  main  provisions  of  law  relating  to  the  establishment  of  regional 
school  disctricts  are  contained  in  Chapter  71  of  the  General  Laws,  the  School 
Building  Assistance  Act  specifically  provides  that  the  state  should  par- 
ticipate in  the  planning  and  establishment  of  regional  school  districts. 
Section  4 reads  in  part  as  follows: 

The  commission  is  hereby  specifically  authorized  to  make 
contracts  for  surveys  or  other  technical  services  within 
the  scope  of  its  duties,  to  provide  legal,  architectural 
or  other  tecnnical  advice  and  assistance  to  cities  and 
towns  or  to  joint  committees  thereof  in  the  planning  and 
establishment  of  regional  or  consolidated  schools.... 

By  1971,  the  Bureau  had  actively  participated  in  the  formation  of  71  regional 

school  districts  in  Massachusetts,  51  of  which  are  "academic"  regional  school 

districts  and  20  of  which  are  "vocational"  regional  school  districts.  The 

51  academic  districts  include  154  towns  in  Massachusetts,  The  20  vocational 

districts  include  127  towns  and  16  cities,  with  36  of  the  127  towns  also  in 

"academic"  regional  school  districts. * 

The  Massachusetts  Advisory  Council  on  Education  wifi  release  a study 
on  regional  school  districts  in  1 971  - 
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Regional  school  districts  are  entitled  to  construction  grants  ranging  from 
40  to  65  percent  of  the  cost  of  a school.  There  is  also  another  special 
form  of  state  aid  that  is  given  to  regional  school  districts.  Under  Section 
6 of  Chapter  645,  the  Bureau  is  authorized  to  reimburse  regional  school 
districts  in  full  for  "educational,  engineering  and  architectural  services 
incidental  to  the  planning  of  a regional  school."  The  architect's  work, 
customarily  performed  before  the  construction  of  a school,  includes 
"preliminary  studies,  preliminary  plans,  working  drawings  and  specifications, 
estimates  and  all  other  work  customarily  performed  by  an  architect  prior  to 
the  execution  of  the  construction  contract  by  the  awarding  authority."  This 
means  in  practice  that  the  state  reimburses  the  regional  school  district 
in  full  for  about  75  percent  of  the  architect's  work.  The  reimbursement 
payment  is  made  to  a regional  district  after  the  architect  completes  his  work 
and  after  the  district  has  paid  for  the  architect's  services.  The  balance 
of  25  percent  of  the  architect's  fee  is  included  in  the  regular  school 
construction  grant  and  usually  includes  the  supervisory  work  connected  with 
the  construction  of  his  plans  and  specifications. 

Grants  for  Reducing  or  Eliminating  Racial  Imbalance 

The  Legislature  enacted  Chapter  641  of  the  Acts  of  19^5  which  declared  the 
policy  of  the  Commonwealth  to  encourage  all  school  committees  to  promote 
racial  balance  and  to  correct  racial  imbalance  in  public  schools.  A 
school  was  declared  imbalanced  in  the  Act  when  the  percent  of  nonwhite 
students  "is  in  excess  of  fifty  percent  of  the  total  number  of  students 
in  such  schools." 

1.  Prohibition  of  Grants 

Under  Chapter  15,  Section  11  of  the  General  Laws,  the  Board  of  Educa- 
tion shall  not  approve  any  project  for  school  construction  for  such  city, 
town  or  regional  school  district  under  Chapter  645  as  amended  when  the 


fin 


schools  are  racially  imbalanced  and  they  have  not  submitted  a plan  to  eli 
minate  the  imbalance. 


show  the  diversity  of  actions  and  local  commit 
complete  a successful  school  construction  proj 


2.  Incentive  Grants 

Any  approved  construction  project  for  new  schools  or  additions  which 
reduce  or  eliminate  racial  imbalance  are  reimbursed  at  65  percent  of  the 
cost  of  construction. 

By  1971,  Boston  and  Cambridge  have  received  construction  grants  under  this 
act.  Springfield  and  New  Bedford  have  submitted  construction  plans  which 
make  them  eligible  for  a grant  under  Chapter  64J  and  645. 

In  summary,  the  administrative  procedures  and  laws  of  Massachusetts  for 
school  building  assistance  responded  to  a need,  assisting  local  communities 
by  providing  state  supervision  and  review  of  projects  and  by  providing  a 
number  of  required  services  and  acts  as  incentive  monetary  inducements  to 
implement  Legislative  policies.  Regulations  for  the  administration  of  the 
acts  are  not  published  by  the  Department  of  Education,  but  most  local 
districts  find  their  way  through  the  maze  of  admin i strati ve  requirements  by 
asking  persons  in  other  districts  who  went  through  the  experience.  The 
checklist  from  the  School  Building  Assitance  Bureau  and  the  laws  are 
available  in  the  offices  of  the  Bureau.  A school  building  needs  conference 
does  help  with  highlighting  some  of  the  state  administrative  requirements. 
The  six  case  studies  illustrate  the  fact  that  the  process  is  long.  Inex- 
perienced school  building  committees  (and  most  are  inexperienced)  and  new 
superintendents  are  confused  and  delayed  in  planning  school  construction 
projects.  The  six  case  studies  show  that  delays  cause  added  expenses  to 
taxpayers  in  an  inflationary  economy.  Several  hundred  persons  in  all  parts 
of  the  Commonwealth  told  the  study  team  at  eleven  regional  conferences  that 

the  process  Is  too  long  and  should  be  shortened.  The  following  case  studies 
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show  the  diversity  of  actions  and  local  committees  in  attempting  to 
complete  a successful  school  construction  project. 

Six  Case  Studies  with  Varying  Delays  in  Constructing  a School 

The  current  procedures  developed  by  state  agencies  and  local  municipalities 

are  complex  and  difficult  to  understand.  With  no  comprehensive  guidelines 

in  the  Commonwealth,  cities  and  towns  use  a variety  of  procedures  and  delaying 

actions  before  starting  on  the  right  track  to  a successful  school  construction 

project. 

About  one  hundred  cities  and  towns  were  studied  to  determine  a range  of 
time  necessary  to  complete  a school  project.  Six  school  projects  were 
selected  as  case  studies  to  illustrate  the  current  procedures  which  result 
in  successful  school  construction,  less  successful  school  construction  and 
unsuccessful  school  projects.  Each  of  these  selected  case  studies  represents 
the  difficulties  many  cities  and  towns  must  experience  under  current  statutory 
and  administrative  procedures  for  constructing  a school  in  1971.  The  range 
in  time  from  notification  of  a need  by  the  superintendent  of  schools  to 
completion  of  a school  project  is  anywhere  from  three  and  a fraction  years 
to  ten  years  or,  as  in  one  case  study,  twelve  years.  Then,  unfortunately, 
there  are  many  towns  which  have  not  successfully  completed  a school  project 
under  the  present  procedures.  In  fact,  the  need  for  schools  is  greater 
in  1971  than  in  any  time  in  the  history  of  the  Commonwealth.  Chapter  I 11-13 
on  School  Building  Needs  documents  the  tremendous  lag  in  construction  (10,697 
instructional  rooms)  evident  in  1971  under  the  existing  procedures.  Yet  some 
cities  and  towns  have  developed  fairly  successful  procedures  for  constructing 
a school.  In  the  last  five  years  5,447  instructional  rooms  were  constructed. 
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CASE  I.  SUCCESSFUL  SCHOOL  CONSTRUCTION 
(1  to  2 years  late) 

This  town  Increased  in  population  from  44,550  to  .62,250  between  I960 
and  1970.  From  1955  to  1970  the  school  population  increased  140  percent 
with  annual  increases  ranging  from  400  to  700  students.  The  town  has  an 
area  of  nearly  26  square  miles,  and  the  population  increase  in  less  settled 
parts  of  the  town  required  new  streets,  utilities,  sewers  and  schools. 
Consequently,  the  planning  process  had  to  provide  new  schools  when  they  were 
needed  and  also  at  the  best  locations  for  new  facilities. 

During  the  fifteen-year  period,  the  citizens  of  the  town  authorized  bond 
issues  for  about  $23  million  to  construct: 

Four  (4)  additions  to  elementary  schools 
Six  (6)  new  elementary  schools 
Two  (2)  new  junior  high  schools 
Two  (2)  new  senior  high  schools 

In  1971,  one  item — the  two  senior  high  schools  — would  most  probably  cost 
$23  million.  The  project  procedures  developed  by  the  citizens  and  school 
and  municipal  officials  were  economical  for  taxpayers,  and  the  schools 
were  available  for  the  education  of  children  and  youth  without  long  delays. 

The  essential  elements  of  a plan  for  the  construction  of  a school  provide 
responses  to  the  following  questions: 

How  many  additional  students  will  need  new  school  facilities? 

When  will  additional  facilities  be  necessary? 

What  kind  and  number  of  instructional  spaces  will  be  required? 
Where  should  the  new  facilities  be  located? 
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The  cooperation  among  school  and  town  officials  and  town  committees  shows 
that  the  current  system  can  work  successfully  when  people  make  special  and 
persevering  efforts  to  construct  a school.  The  results  are  an  example  of 
tax  economy  and  appropriately  provided  facilities  for  students  without  too 
long  a delay.  A brief  description  of  key  actions  follows: 

1961  With  the  School  Committee 

After  the  spring  pre-school  census  figures  were  combined  with  the 
actual  enrollment  figures  of  Oct.  1,  1961,  it  was  evident  that  new  . 
secondary  space  would  be  needed  by  September,  1967,  or  September,  1968, 
at  the  latest. 

1962  With  the  Citizens 

A formal  statement  of  the  need  was  given  to  the  citizens  by  the 
superintendent  in  his  annual  report  which  was  released  in  March,  1962. 

There  were  three  alternatives  open  to  satisfy  the  need: 

(1)  add  to  ex-sting  building 

(2)  construct  a junior  high  school 

(3)  construct  a senior  high  school 

A site  was  selected. 

1964  Notification  of  Town  Boards 

The  town  has  a Capital  Budget  Committee.  This  committee  was  notified 
in  December,  1964,  that  the  school  committee  would  need  a junior 
high  school  in  1967  or  1968.  They  were  also  told  that  additional 
land  would  be  needed.  Since  more  land  was  required  for  this  project, 
the  Land  Acquisition  Committee  was  also  notified  of  the  need  for 
additional  acreages.  A full  explanation  was  given  to  each  committee 
and  approval  was  received. 

1965  During  the  first  six  months  of  1965  a public  understanding  program  was 
carried  out. 

On  June  22,  the  school  committee  requested  a special  town  meeting  to 
approve  the  new  school.  The  article  was  defeated  and  referred  back 
to  the  school  committee. 

A second  special  town  meeting  was  held  on  December  7 to  decide  the 
following  issues: 

(1)  To  procure  by  purchase,  by  right  of  eminent  domain  or  otherwise, 
7-76  more  acres 

(2)  To  appropriate  $24,000  for  this  purpose 

(3)  To  appoint  a building  committee  to  plan  for  construction  and 
equipment  for  a secondary ^school  to  accommodate  1500  pupils 
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To  appropriate  $134,000  to  obtain  working  plans  for 
this  school 

19b6  A School  Construction  Committee  was  appointed  about 
February  1 , 1966. 

An  architect  was  employed  in  the  spring. 

In  the  fall  of  1966,  final  plans  and  specifications 
were  developed  and  approved  by  the  School  Building 
Assistance  Bureau  and  the  Department  of  Public  Safety 
without  unusual  problems  or  delays. 

1967  Bids  were  advertised  on  January  13  and  opened  on 
February  15.  x 

A special  town  meeting  on  February  27  appropriated  $5,525,000  for 
erecting  and  equipping  the  new  junior  high  school. 

The  Emergency  Finance  Board  approved  borrowing  above 
the  debt  limit  on  March  16  without  any  problems  or 
delays. 

A contract  was  signed  with  the  general  contractor  for 
completion  by  December,  1968,  or  possibly  by  September, 

1968.  ' The  building  was  not  ready  until  the  spring  of 

1969.  Since  the  town  had  been  using  newly  constructed 
elementary  space  to  house  some  of  the  junior  high  school 
pupils,  the  school  committee  decided  not  to  open  the  new 
school  until  September,  1969* 

1969  In  September,  the  new  junior  high  school  was  in  full 
operation one  to  two  years  after  the  planned  need. 


CASE  II.  SUCCESSFUL  SCHOOL  CONSTRUCTION  BUT  LATE 
(12  years  late) 

This  School  District  has  a population  which  increased  from  72,800  in  i960 
to  87,450  in  1970.  In  1957,  a former  school  superintendent  alerted  the 
school  committee  to  the  lack  of  space  and  poor  physical  condition  of  the 
existing  high  school.  The  senior  high  facilities  had  space  for  2,000 
students  and  over  4,000  would  need  to  be  accommodated  by  1970.  The  original 
structure  was  built  in  1904  and  an  addition  was  completed  in  1 91 6 . 
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The  school  committee  authorized  studies  by  the  school  department  and  an 
archi tectural  f i rm.  In  195c>,  the  two  studies  confirmed  the  need  for  space. 
The  architectural  report  recommended  additions  and  renovations,  but  this 
approach  was  rejected  by  the  city  council  a year  later  in  1959. 

In  August,  1962,  the  School  Building  Assistance  Commission  approved  educa- 
tional specifications  prepared  by  the  school  administration  for  an  1,800 
student  high  school.  The  Harvard  University  Center  for  Field  Studies 
was  requested  to  review  the  entire  educational  program  in  this  school 
district  and  to  prepare  recommendat ions . The  Harvard  Report  was  submitted 
in  July,  19&4,  again  confirming  the  urgent  need  for  new  facilities  and 
recommended  that: 

(1)  The  older  high  school  should  be  razed. 

(2)  The  newer  facilities  of  the  high  school  should  be 
renovated  for  elementary  school  use. 

(3)  One  new  comprehensive  high  school  (for  grades  9-12  and 
vocational  programs)  should  be  constructed  to  open  in 
the  fall  of  1966  with  a capacity  of  3*000  students  and 
should  be  capable  of  expanding  to  accommodate  approximately 
4,500  students. 


(3)  To  construct  two  new  2,000  1 
Total  estimated  cost  - $8,1 

The  school  committee  decided  that  one 
educational  advantages  than  two  smal 1< 
impending  racial  imbalance  problems. 

In  1965,  an  architect  was  selected  to 
for  4,800  pupils,  based  on  revised  enr 
cost  was  estimated  at  $11.4  million, 
new  school  was  formally  opened  in  Sept 
new  high  school  cost  $16.9  mid  lion,  in 
equipment.  Figure  1 shows  how  this  co 
project  was  delayed.  In  spite  of  the 
per  student  was  lower  (^bout  20  percen 
for  school  ‘construction  at  that  time, 
square  foot  for  high  school  and  vocati 
square  foot:  $30.90.  Construction  co 

This  facility  is  one  of  the  finest  in 
and  vocational  students. 
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A second  arch i tectural  evaluation  pn  1964  concluded  that  it  would  not  be 
economically  feasible  to  renovate  the  1904  facilities  in  the  high  school 
and  suggested  various  options: 

(1)  To  demolish  the  older  section,  renovate  and  remodel  the 
new  section  of  the  present  high  cchool.  Build  additions 
required  so  that  the  result  will  be  a 4,000  pupil  high  school, 
Total  estimated  cost  - $5,920,000 

(2)  To  build  a new  4,000  pupil  high  school 
Total  estimated  cost  - $6,991,000 


CASE  I I I LESS  SUCCESSFUL  SCI 

(10  years  lai 


The  need  for  new  facilities  for  high  s< 
reported  by  the  superintendent  of  schoc 
thought  that  the  existing  school  facili 
economy  to  taxpayers  of  the  city. 

A member  of  the  School  Building  Committ 
summarized  the  time  table  of  events  by 
meeting  of  the  school  committee  at  8: 3C 
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(3)  To  construct  two  new  2,000  pupil  high  schools 
Total  estimated  cost  - $8,130,000 

The  school  committee  decided  that  one  large  building  would  offer  more 
educational  advantages  than  two  smaller  schools  and  would  also  eliminate 
impending  racial  imbalance  problems. 

In  1965,  an  architect  was  selected  to  design  a comprehensive  high  school 
for  4,800  pupils,  based  on  revised  enrollment  projections.  The  projected 
cost  was  estimated  at  $11.4  million.  Site  work  began  August,  1966.  Th^ 
new  school  was  formally  opened  in  September,  1970.  Four  years  later  the 
new  high  school  cost  $16.9  midlion,  including  almost  $3  million  in  new 
equipment.  Figure  1 shows  how  this  cost  increased  graphically  as  the 
project  was  delayed.  In  spite  of  the  large  cost,  the  cost  of  construction 
per  student  was  lower  (^bout  20  percent)  than  the  average  in  Massachusetts 
for  school  construction  at  that  time,  and  lower  than  the  average  cost  per 
square  foot  for  high  school  and  vocational  facilities.  (Total  cost  per 
square  foot:  $30.90.  Construction  cost  per  square  foot:  $20.00.) 

This  facility  is  one  of  the  finest  in  the  nation  for  senior  high  (9-12) 
and  vocational  students. 

CASE  III  LESS  SUCCESSFUL  SCHOOL  PLANNING 

(10  years  late) 

The  need  for  new  facilities  for  high  school  and  vocational  programs  was 
reported  by  the  superintendent  of  schools  in  1962.  Some  persons,  however, 
thought  that  the  existing  school  facilities  (1906)  should  be  renovated  as  an 
economy  to  taxpayers  of  the  city. 

A member  of  the  School  Building  Committee  of  the  Parent-Teacher  Association 
summarized  the  time  table  of  events  by  an  oral  and  written  report  at  a 
meeting  of  the  school  committee  at  8:30  PM  on  November  25,  1968: 
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Some  people  have  estimated  that  rising  construction  costs 

equal  approximately  1%  of  the  new  construction  total  per  month. 
Others  estimate  that  each  month  of  delay  in  the  construction  of 
the  high  school  is  costing  the  taxpayers  $100,000.  In  the  light 
of  these  delays,  I think  it  is  pertinent  here  to  remind  the 
school  committee  of  certain  details  of  remote  and  recent  history 
concerning  the  high  school.  These  hi stori c events  are  as 
follows: 

(1)  The  spirit  of  the  educational  specifications 

for  the  high  school  was  spelled  out  in  1964;  1964 

(2)  The  details  of  the  educational  specifications 
were  spelled  out  in  19&7,  and  agreement  on 
these  specifications  and  their  relationship 

to  the  physical  facilities  — that  is,  the  new 

high  school  — was  reached  on  July  29,  1967,  be- 

tween  the  School  Department,  the  Mayor,  the 

Public  Building  Committee  of  the  Board  of  Aider- 

men,  and  perhaps  others  attending  the  meeting.  1967 

(3)  The  present  Board  of  Aldermen  on  August  12, 

1968,  agreed  to  a maximum  cost  figure  of  15.4 

million  dollars  for  the  new  high  school;  and  1968 

(4)  The  Mayor,  the  Board  of  Aldermen  and  the 
School  Committee  have  expressed  repeatedly 
their  willingness  to  expedite  construction  of 
the  high  school  according  to  these  agreements. 

If  financial  justification  alone  were  the  problem,  the 
loss  in  dollars  to  the  community  — due  to  delays  in 
construction  — would  have  more  than  paid  for  the  cost 
of  such  "in-house"  consultants  by  this  time.  Unfortunately, 
the  delay  is  measured  not  only  in  monetary  terms  but  also 
in  the  number  of  months  that  school  children  will  not  have 
the  physical  facilities  available.  We  are  concerned  with 
this  aspect  of  the  delay  as  well  as  the  financial  cost  to 
the  community.  In  response  to  the  question  of  one  of  the 
school  committeemen  as  to  whether  or  not  "in-houseM  or 
external  consultant  help  would  be  preferable  at  this  time, 
we  responded  that  at  the  moment  the  latter  might  have  more 
advantages  than  the  former.  In  either  event  this  help 
should  be  promptly  obtained. 

We  remind  the  school  committee,  although  it  is  probably 
unnecessary  to  do  so,  that  it  has  very  definite  respon- 
sibility with  regard  to  the  planning  of  school  construe?* 
tion.  A portion  of  Section  23  of  the  City  Charter  was 
quoted,  namely,  "no  schoolhouse  shall  be  located,  built,  or 
materially  altered  until  the  school  committee  shall  have 
been  consulted  as  to  the  proposed  location  and  plan  and 
has  full  opportunity  to  set  forth  its  requirements."  This 
quotation  appears  on  page  6 of  the  Rules  and  Regulations  of 
the  School  Committee  dated  October  10,  1966.  We  believe  it 
is  the  obligation  of  the  school  committee  to  meet  this 
responsibility  by  a continuing  review  of  the  progress  which 


the  School  Department  is  making.  It  is  the  1 
responsibi  1 ity  to  make  sure  that  the  ‘spirit  . 
the  letter  of  the  educational  specification 

On  May  13,  1968,  an  architectural  firm  had  0 
Study  of  the  High  School.  They  proposed  two  plan 
high  school  (referred  to  as  Alternative  or  Plan  D 
high  school  (Alterne* • ve  or  Plan  A).  The  report 
major  inequities  of  Alternative  D and  concluded  t 
not  be  considered  as  meritorious  either  education 

(1)  Majority  of  educational  space  is  remode 
without  the  flexibility  or  adaptability 
be  built  into  new  construction. 

(2)  Techn ical /vocational  students  would  be 
in  least  desirable  facilities. 

(3)  Majority  of  space  in  remodeled  building 
relatively  high  maintenance  costs. 

"Therefore,  this  alternative  cannot  be  consi 
meritorious  either  as  an  educational  facility  or 
for  the  City." 

The  Taxpayers1  Association,  Inc.,  performed 
calling  attention  to  a new  state  law  (Chapter  754 
which  under  certain  circumstances  might  reimburse 
renovation  and  remodeling  work  on  existing  physic 

An  unusual  "condition  precedent"  in  the  Act 
for  the  State  Department  of  Education.  Chapter  7 
and  towns  could  receive  from  40  to  50  percent  of  | 
and  remodeling,  but  the  condition  precedent  read: 
third  of  the  expenditures  for  new  construction  fq 
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the  School  Department  is  making.  It  is  the  committee's 
responsibility  to  make  sure  that  the  spirit  as  well  as 
the  letter  of  the  educational  specif ication  is  followed. 

On  May  ?3,  1 968 , an  architectural  firm  had  completed  a Development 
Study  of  the  High  School.  They  proposed  two  plans:  remodel  the  existing 

high  school  (referred  to  as  Alternative  or  Plan  D)  or  construct  a new 
high  school  (Alternative  or  Plan  A).  The  report  stated  the  following 
major  inequities  of  Alternative  D and  concluded  that  this  alternative  could 
not  be  considered  as  meritorious  either  educationally  or  economically. 

(1)  Majority  of  educational  space  is  remodeled  construction 
without  the  flexibility  or  adaptability  which  would 

be  built  into  new  construction. 

(2)  Technical/vocational  students  would  be  still  housed 
in  least  desirable  facilities. 

(3)  Majority  of  space  in  remodeled  buildings  will  have 


"Therefore,  this  alternative  cannot  be  considered  as  particularly 
meritorious  either  as  an  educational  facility  or  as  an  economical  structure 
for  the  City." 

The  Taxpayers'  Association,  Inc.,  performed  a public  service  by 
calling  attention  to  a new  state  law  (Chapter  75^  of  the  Acts  of  1 968) 
which  under  certain  circumstances  might  reimburse  cities  and  towns  for 
renovation  and  remodeling  work  on  existing  physical  facilities. 

An  unusual  "condition  precedent"  in  the  Act  caused  some  confusion 
for  the  State  Department  of  Education.  Chapter  75^  indicated  that  cities 
and  towns  could  receive  from  40  to  50  percent  of  the  cost  for  renovating 
and  remodeling,  but  the  condition  precedent  read:  ".•.not  to  exceed  one 

third  of  the  expenditures  for  new  construction  for  the  previous  year..." 


relatively  high  maintenance  costs. 
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The  confusion  arose  when  an  interpretation  was  required  to  determine 
"one  th«rd"  of  whose  new  construction  for  the  previous  year  — the  city 
or  *own  or  the  state. 

Nevertheless,  the  report  of  the  Taxpayers'  Association  extracted 
the  cost  figures  from  pages  32  and  33  of  the  architectural  report  Develop- 
ment Study  of  the  High  School  and  recalculated  the  net  cost  to  taxpayers. 

A! ternat i ve  A All  new  construction 

No  revision  In  cost  estimate 

Cost  to  the  City  less  State  Aid  S7, 411,600 

Alternative  D Renovate  Buildings  II  €-  111 

Previous  estimate  of  rehabilitation 
cost  to  City  reduced  by  40%  or 
$1,356,480 

Cost  to  the  City  was  $8,130,320 

less  1 ,356,480 

Net  Difference  in  favor  of 

Alternative  D $ 637,760 

Under  Chapter  754,  the  Commonwealths  share  of  rehabilitation  cost  is  not 
to  exceed  one-third  of  new  construction  expenditure  in  the  previous  year. 

One  interpretat ion  of  this  law  would  require  the  city  to  spend  $4,069,440 
in  new  construction  in  order  to  obtain  a state  reimbursement  of  SI, 356,480. 

Moreover,  Plan  A would  give  the  city  a high  school  constructed  in  1970  in 
replacement  of  a rehabilitated  1906  model  of  Plan  D.  Another  way  of  comparing 
the  plans  highlights  the  economical  advantage  of  obtaining  an  additional 
156,100  square  feet  of  new  construction. 
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CASE  111  UNSUCCESSFUL  BUT  COMING 
Figure  2 


$18.55  Million 


Estimated  Cost  New  Gross  Sq.  Ft. 

Plan  A New  construction  1 ,600  437,000 

Plan  D Renovate  & Add  _ 6,773,840  280,900 

Difference  673,800  156,100 

Thus  it  would  appear  contrary  to  the  interests  of  taxpayers  to  remodel 
because  Plan  A would  provide  156,100  square  feet  at  an  estimated  investment 
of  $4.09  per  square  foot. 

The  Taxpayers*  Association  report  ended  with  the  following  conclusions: 


CASE  IV.  LESS  SUCCESSFUL  SCH 
(10  Years 

As  early  as  1961  some  members  of  the  central 
and  some  parents  recognized  that  there  was  a 
throughout  the  school  system.  This  need  was 
junior  high  school  and  high  school  levels. 

If  built  at  that  time,  the  junior  high  schoo 
most  pressing  area  of  need.  The  school  whic 


The  need  has  long  been  recognized  for  corrective  measures 
at  the  High  School  and  is  generally  accepted.  We  have  had 
the  diagnosis  for  many  years,  but  still  we  delay  in  starting 
the  recommended  and  essential  treatment.  This  is  not  fiscal 
prudence,  this  is  gross  malpractice. 


The  ultimate  irony  in  the  situation  is  that  much  of  this 
delay  has  been  in  the  name  of  economy  yet  this  very  delay 
has  already  cost  the  taxpayers  several  million  dollars 
and  at  this  time  is  costing  us  approximately  $100  to  $200 
for  every  day  we  delay  the  start  of  the  new  High  School. 

We  firmly  believe  in  the  following  equation: 

Fiscal  Responsibility:  False  Economy  = Plan  A:  Plan  D 
(That  is:  Fiscal  Responsibility  was  new  construction.  False  Economy  was 

renovate  and  add.) 


The  mayor  and  the  board  of  aldermen  approved  the  construction  of 
a new  high  school,  and  this  school  is  now  under  construct  ion.  However, 
the  estimated  costs  which  were  based  on  comparable  labor  and  material  costs 
have  increased  more  than  1 percent  a month  as  indicated  by  a member  of  the 


mately  500  students  already  had  600  students 
to  accommodate  700  students  by  1967. 

In  1962  the  mayor  selected  an  architect  to  s 
junior  high.  In  1963  the  Mayor* s Advisory  C 
include  possible  new  construction  and  site  c 
mitted  in  July,  1965,  with  two  plans — three 

Plan  One  proposed  $813,000  in  alterations  an 
for  a total  of  $1,653,000. 

Plan  Two  proposed  construction  of  a new  bull 

However,  after  state  reimbursement , the  cost 
$1,337,000  under  Plan  One  and  $1,267,000  und 
investment  in  Plan  Two  was  superior  for  stud 


Paren t-Teacher  Association  in  1968.  New  estimates  of  construction  in  1971 
indicate  that  the  cost  will  double  all  previous  estimates  because  during  that 
period  of  delay  the  inflationary  increases  in  the  cost  of  building  and 
remodeling  increased  more  than  in  any  other  period  In  history. 


In  the  fall  cf  1966  the  faculty  was  requeste 
specifications.*  By  April,  1967,  the  prelim 


At  regional  meetings  throughout  the  state 
need  for  guidelines  or  a computerized  mod 
tions  to  expedite  the  process. 
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B New  Gross  Sq.  Ft. 

I 437,000 

CASE  IV.  LESS  SUCCESSFUL  SCHOOL  CONSTRUCTION 
(10  Year’s  Late) 

1 280,900 

1 156,100 

As  early  as  1961  some  members  of  the  central  staff  of  the  school  district 

and  some  parents  recognized  that  there  was  a need  for  new  facilities 

■ taxpayers  to  remodel 

throughout  the  school  system.  This  need  was  particularly  evident  at  the 

It  an  estimated  investment 

junior  high  school  and  high  school  levels. 

If  built  at  that  time,  the  junior  high  school  would  have  represented  the 


following  conclusions: 

most  pressing  area  of  need.  The  school  which  had  been  designed  for  approxi 

Itive  measures 

mately  $00  students  already  had  600  students.  Projections  showed  a need 

1.  We  have^  had 
■5  lay  in  starting 
■is  is  not  fiscal 

to  accommodate  700  students  by  1967- 

in  1962  the  mayor  selected  an  architect  to  study  the  remodeling  of  the 


riuch  of  this 
li  s very  delay 

junior  high.  In  1 963  the  Mayor’s  Advisory  Committee  changed  the  study  to 

pn  dollars 
| $100  to  $200 

include  possible  new  construction  and  site  changes.  The  report  was  sub' 

[High  School. 

mitted  in  July,  1965,  with  two  plans — three  years  later. 

|y  = Plan  A:  Plan  D 

Plan  One  proposed  $813,000  in  alterations  and  S840,000  in  new  construct  ion. 

tion,  False  Economy  was 

for  a total  of  $1,653,000. 

i the  construction  of 

Plan  Two  proposed  construction  of  a new  building  at  a cost  of  $2,093,000. 

:on struct  ion.  However, 

However,  after  state  reimbursement , the  cost  to  the  taxpayers  would  be 

e labor  and  material  costs 

SI ,337,000  under  Plan  One  and  $1,267,000  under  Plan  Two.  The  educational 

iicated  by  a member  of  the 

investment  in  Plan  Two  was  superior  for  students,  teachers  and  taxpayers. 

;s  of  construction  in  1971 

In  the  fall  of  1966  the  faculty  was  requested  to  prepare  educational 

stimates  because  during  that 
i cost  of  building  and 

specifications.*  By  April,  1967,  the  preliminary  statement  was  completed. 

>d  in  history. 

* At  regional  meetings  throughout  the  state,  many  persons  expressed  the 
need  for  guidelines  or  a computerized  model  of  educational  specifica- 
tions to  expedite  the  process. 
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At  that  time  the  overcrowding  prompted  the  purchase  of  six  temporary  class- 

However, on  April  5,  1971,  it  was  repo 

rooms  to  be  located  on  the  playground.  In  September,  1967,  a new  mayor 

a new  junior  high  school.  The  expectei 

appointed  an  architect  to  begin  preliminary  archi tectural  drawings. 

a cost  of  $5.2  million  for  essentially 

From  interviews  with  taxpayers,  staff,  and  the  architect,  it  was  learned 

in  1965  at  a cost  of  $2.3  million  — ii 

that  the  city  was  uncertain  of  what  it  really  wanted.  Inability  to 

also  be  more  than  doubled  during  this 

finalize  the  educational  spec i f icat ions  and  define  the  scope  of  the  project 

Ten  years  after  a need  to  eliminate  ov< 

caused  the  architect  to  submit  a total  of  twenty-six  different  design 

building  project  had  more  than  doubled 

schemes  resulting  in  a great  loss  of  time,  money  and  use  of  the  school 

for  facilities  and  interest  costs. 

by  students. 

In  March,  1969,  the  architect  was  still  working  without  a contract,  but 

CASE  V.  UNSUCCESSFUL  SCHOOL 

(5  Years  P 

with  a letter  of  intent.  The  plans  were  still  up-in-the-ai r , and  the 

This  town,  with  a I960  total  populate  or 

Department  of  Education  (School  Building  Assistance  Bureau)  had  not  approved 

west  of  Boston,  on  the  outer  ring  of 

some  of  the  space  allocations. 

primarily  a residential  community;  how« 

A report  of  the  Building  Committee  of  the  PTA  Council  School  (June  5,  1969) 

concerns  are  vital  to  the  economic  well 

stated:  "It  is  appalling  that  suddenly  12  of  the  31  schools  are  found 

The  senior  high  school  was  originally  c 

to  be  overcrowded  and  inadequate.  The  recent  report  to  the  School  Committee 

additions  have  been  added,  one  in  1928 

on  the  status  of  school  buildings  dramatically  underscores  the  fact  that 

rambling  structure  with  poor  internal  r 

the  building  and  maintenance  of  school  facilities  is  a problem  which  concerns 

acres,  an  extremely  small  site  for  £ 

citizens  in  all  parts  of  the  city,  not  just  those  in  one  particular  school 

In  March,  1965,  the  superintendent  of  s 

district.  Coordinated  planning  and  action  by  the  mayor,  the  School 

and  selectmen  that  in  1972  there  would 

Committee,  and  the  Board  of  Aldermen  are  imperative  if  this  grave  city-wide 

10-12.  This  was  obvious  from  a simple 

problem  is  to  be  solved." 

* 

pointed  to  a population  of  well  over 

Similarly  in  a statement  for  the  Charter  Review  Commission  on  April  7, 

grades  or  1,300  students  in  197^  for  fa 

1971,  it  was  stated,  "Early  in  this  study  it  became  painfully  apparent 

tion  to  student  accommodations,  new  pro 

that  there  is  no  comprehensive,  long  range  program  for  renovating  or 

cation)  and  advanced  courses  which  woul 

replacing  school  buildings  as  they  become  obsolete.  Neither  is  there 

were  unavailable  in  the  present  high  sc 

a comprehensive  program  of  preventive  maintenance  for  school  buildings....11 

Building  Assistance  Bureau  was  informed 
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3se  of  six  temporary  class- 

However,  on  April  5,  1971,  it  was  reported  that  ground  had  been  broken  for 

nber,  1967,  a new  mayor 

a new  junior  high  school.  The  expected  date  of  occupancy  is  early  1972  with 

tectural  drawings. 

a cost  of  $5-2  million  for  essentially  the  same  building  originally  suggested 

■chitect,  it  was  learned 

in  1965  at  a cost  of  $2.3  million  — interest  charges  for  $5.2  million  will 
also  be  more  than  doubled  during  this  interval. 

ited.  1 nab i 1 i ty  to 

je  the  scope  of  the  project 

Ten  years  after  a need  to  eliminate  overcrowding  was  evident,  delay  of  the 

six  different  design 

building  project  had  more  than  doubled  the  cost  to  taxpayers  (local  and  state) 

and  use  of  the  school 

for  facilities  and  interest  costs. 

/ithout  a contract,  but 

CASE  V.  UNSUCCESSFUL  SCHOOL  CONSTRUCTION 

(5  Years  Plus) 

-in-the-air,  and  the 

This  town,  with  a I960  total  population  of  14,100,  lies  twenty  miles  south- 

ce Bureau)  had  not  approved 

west  of  Boston,  on  the  outer  ring  of  the  Boston  Metropolitan  area.  It  is 
primarily  a residential  community;  however,  its  manufacturing  and  commercial 

incil  School  (June  5,  1969) 

concerns  are  vital  to  the  economic  well-being  of  the  town. 

31  schools  are  found 

The  senior  high  school  was  originally  constructed  in  1 90S . Since  then  two 

ort  to  the  School  Committee 

additions  have  been  added,  one  in  1928  and  one  in  1955*  The  result  is  a 

derscores  the  fact  that 

rambling  structure  with  poor  internal  relations  of  spaces.  The  site  occupies 

is  a problem  which  concerns 

14  acres,  an  extremely  small  site  for  a modern  senior  high  school. 

: in  one  particular  school 

In  March,  1965,  the  superintendent  of  schools  alerted  the  school  committee 

mayor,  the  School 

and  selectmen  that  in  1972  there  would  be  a pressing  need  for  space  in  grades 

ve  if  this  grave  city-wide 

10-12.  This  was  obvious  from  a simple  analysis  of  enrollments  which  clearly 
pointed  to  a population  of  well  over  400  students  in  each  of  the  three  top 

ommission  on  April  7, 

grades  or  1,300  students  in  1974  for  facilities  designed  for  1,010.  In. addi- 

me painfully  apparent 

tion  to  student  accommodations,  new  programs  (especially  in  occupational  edu- 

m  for  renovating  or 

cation)  and  advanced  courses  which  would  require  new  types  of  learning  spaces 

e.  Neither  is  there 

were  unavailable  in  the  present  high  school  facility.  In  1966,  the  School 

for  school  bui Idings. . . .M 

o 
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Building  Assistance  Bureau  was  informed  of  the  need  for  a new  high  school. 
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In  March,  1967*  the  chairman  of  the  school  committee  told  the  annual  town 

another  year  was  lost  in  constructing  ne€ 

meeting  of  the  need  for  planning  a new  facility,  and  as  a result  a School 
Needs  Committee  was  appointed. 

construction  continues  to  rise. 

In  1968,  a consultant  was  hired  to  do  a School  Building  Needs  Study  and  the 

CASE  VI.  UNSUCCESSFUL  SCHOOL  CC 

(10  Years  Pit 

town  hired  a city  planner  to  update  the  town’s  master  plan.  In  April,  1969* 
the  verdict  wis  in  — the  warning  given  by  the  superintendent  in  1965  was 

In  many  respects,  this  town  typifies  a nt 

coming  true.  In  addition  to  high  school  space,  there  was  a need  for  elemen- 

Its population  is  largely  residential,  wl 

tary  school  space  as  well  as  space  to  provide  programs  for  kindergarten  by 

blue  collar  workers  commuting  to  the  neai 

1973. 

and  school  enrollment  have  grown  steadil1 

rate  of  growth  declined  significantly  in 

-The  consultant  recommended  a new  high  school  building  on  a new  site  as  well 
as  some  additions  and  alterations  for  a total  of  $11,522,000*  “The  consul- 

1250 1' 

tants  have  recommended  against  an  addition  to  the  pn.  .'.it  structure.  The 

population  1 ,121  9 

site  is  too  small.  The  original  structure  and  the  first  addition  are  of 

enrollment  939  1 

non-fire  resistive  construction  and  would  pose  a hazard  to  any  new  f i re- 

For  nearly  a decade,  this  town  has  at tern 

resistive  addition.  Educationally  speaking,  the  building  is  inadequate  for  a 

Since  November,  1965,  five  separate  town 

modern  high  school  program.'1  This  report  was  accepted  by  the  school  committee. 

necessary  two-thirds  approval  of  general 

The  School  Needs  Committee  felt  that  the  present  facility  should  remain  a 

sive  year,  the  situation  has  grown  mere 

high  school  and  they  proposed  an  addition.  They  estimated  a cost  for  their 

originally  built  for  6^0  pupils,  has  req 

plan  of  additions  and  alterations  to  various  schools  to  be  $7,750,000. 

its  present  enrollment  of  1,271  pupils. 

school  reported  that  “the *exi st i ng  schoc 

In  December,  1970,  the  matter  was  put  before  the  town  meeting.  Feeling  the 

for  a comprehensive  and  contemporary  pre 

general  economic  pinch,  two-thirds  of  the  voters  did  not  authorize  the  pur- 

take immediate  action  to  provide  adequat 

chase  of  genera?  obligation  bonds. 

meeting  the  needs  of  today's  society...' 

It  is  now  six  years  since  the  space  problem  was  first  recognized.  The  school 

imminent  loss  of  its  accreditation. 

department  conscientiously  sought  to  undertake  a comprehensive  study  of  the 

If  past  history  is  any  guide,  it  seems  1 

school  community  interface.  They  realized  the  need  for  a master  plan  with 

“immediate  action  to  provide  adequate  sc 

specified  goals,  objectives,  zoning,  land  use  and  assessment;  but,  in  the  end, 
the  money  for  a comprehensive  study  was  not  provided.  What  is  more  important. 

first  identified  the  need  for  new  school 

J 
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old  the  annual  town  another  year  was  lost  in  constructing  needed  facilities,  and  the  cost  of 

s a result  a School  construction  continues  to  rise. 


•g  Needs  Study  and  the 
■qJ an.  I n Apri 1 , 1969, 
itendent  in  1965  was 
was  a need  for  elemen- 
; for  kindergarten  by 


on  a new  site  as  well 
; 22, 000.  “The  consul- 
sent  structure.  The 
|rst  addition  are  of 

I 

f d to  any  new  fire- 

j 

-ding  is  inadequate  for  a 
! by  the  school  committee. 

H ty  should  remain  a 
mated  a cost  for  their 
to  be  $7,750,000. 

i meeting.  Feeling  the 
not  authorize  the  pur- 


l recognized-  The  school 
Drehensive  study  of  the 
for  a master  plan  with 
sessment;  but,  in  the  end, 
. 1 more  important, 


CASE  VI.  UNSUCCESSFUL  SCHOOL  CONSTRUCTION 

(10  Years  Plus) 

In  many  respects,  this  town  typifies  a number  of  Massachusetts  communities. 
Its  population  is  largely  residential,  with  prof ess ional , white  collar  and 
blue  collar  workers  commuting  to  the  nearby  industrial  cities.  Population 
and  school  enrollment  have  grown  steadily  in  the  past  two  decades,  but  the 
rate  of  growth  declined  significantly  in  the  1960's: 


1950 

I960 

1970 

1975  (est.) 

popul at  ion 

1,121 

9,916 

12,525 

— 

enrol Iment 

939 

1,905 

2,608 

2,827 

For  nearly  a decade,  this  town  has  attempted  to  construct  new  school  facilities. 
Since  November,  1965,  five  separate  town  meetings  have  failed  to  vote  the 
necessary  two-thirds  approval  of  general  obligation  bonds.  With  each  succes- 
sive year,  the  situation  has  grown  more  serious.  Since  1967,  the  high  school, 
originally  built  for  640  pupils,  has  required  double  sessions  to  accommodate 
its  present  enrollment  of  1,271  pupils.  In  1970,  an  evaluation  of  the  high 
school  reported  that  “the *exi st ing  school  plant  lacks  adequate  facilities 
for  a comprehensive  and  contemporary  program  of  studies.  The  community  must 
take  immediate  action  to  provide  adequate  space  for  a high  school  program 

meeting  the  needs  of  today1 s society “ In  1971,  the  high  school  faces 

imminent  loss  of  its  accreditation. 

If  past  history  is  any  guide,  it  seems  unlikely  that  the  town  will  take 
“immediate  action  to  provide  adequate  space — “ The  super intendent  of  schools 
first  identified  the  need  for  new  school  facilities  in  1962.  After  extensive 


study,  a school  building  committee  recommended  approval  of  a $2.6  million 

the  taxpayers  will  not  accept  a new  scho< 

junior  high  school  for  800  pupils.  Although  the  proposal  gained  a majority 

vice-chairman  of  the  school  building  comr 

of  votes  at  the  town  meeting  in  1965,  it  fell  short  of  the  required  two- 

presented  enough  mul ti -mi  1 1 ion  dollar  scl 

thirds  by  a narrow  margin.  Two  weeks  later,  a recons ideration  failed  to 

want  is  additions." 

gain  even  a majority. 

On  the  surface,  this  impass  results  from 

The  town  moderator  then  assembled  a second  school  building  committee.  In 

the  cost  of  a new  school.  A "voter  fact 

1968,  this  committee  reported  that  the  town  should  build  a new  four-ye3r 

town  meeting,  c4 aimed  that  the  proposed  n 

high  school  for  1,000  pupils  and  convert  the  existing  high  school  building 

existing  tax  rate.  Warning  that  "this 

into  a junior  high  school.  The  estimated  cost  was  $3-8  million.  Again,  the 

home,"  this  fact  sheet  urged  voters  to  re 

town  meeting  rejected  the  recommendation,  refusing  to  vote  a majority  approval. 

But  in  fact, the  town's  tax  rate  is  not  ve 

A third  school  building  committee  was  then  appointed  by  the  town  moderator. 

assessment.  It  is  a far  lower  rate  than 

Past  defeats  had  taken  their  toll,  however.  The  superintendent  of  schools. 

thermore,  the  town  is  not  poor  although  i 

who  had  served  as  educational  consultant  to  the  two  previous  committees, 

ment.  Median  family  income  in  i960  was  n 

declined  to  act  in  this  capacity  for  a third  time.  Working  with  an  outside 

a nearby  large  city. 

consultant,  the  building  committee  recommended  town  approval  of  plans  for  a 

The  town's  unwillingness  to  solve  its  sch 

new  middle  school  and  an  addition  to  the  existing  high  school.  The  committee 

the  attention  and  concern  of  the  School  B 

estimated  cost  at  $3  million.  Although  the  plans  had  not  received  approval 

one  SBAB  official  recently  noted:  "...  t 

from  the  School  Building  Assistance  Bureau,  because  of  lack  of  an  adequate 

educational  program  takes  in  Town  must  be 

site,  the  committee  took  their  recommendations  to  the  town  meeting  in  July, 

citizens  of  Town  are  responsible  for  prov 

1970.  Again,  the  proposal  gained  a majority,  but  failed  to  win  the  two-thirds 

for  their  children,  and  this  is  accomplis 

vote  required  for  approval. 

The  superintendent  of  schools,  rememberin 

Thus,  in  a five-year  period  the  town  has  rejected  successive  proposals  for  a 

replied:  "I  agree  with  SBAB.  But  1 feel 

new  junior  high  scnool , a new  high  school,  and  a new  middle  school  with  an 

ophy  ceases  to  be  effective.  We're  past 

addition  to  the  high  school.  The  school  building  committee  is  now  considering 
construction  of  additions  to  two  existing  schools,  a solution  which  the  super- 

In summary  the  general  characteristics  of 

intendent  of  schools  finds  totally  unsatisfactory.  But,  as  one  parent  charged. 

(1)  Needs  are  identified  early  but  witho 

"The  town  officials  just  will  not  accept  an  addition  to  the  present  school  and 

or  consistent  and  effective  leadersh 
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>roval  of  a $2.6  million 

the  taxpayers  will  not  accept  a new  school.'1  Her  remarks  were  echoed  by  the 

-roposal  gained  a majority 

vice-chairman  of  the  school  building  committee  who  observed  that  "We  have 

t of  the  required  two- 

presented  enough  mul t i -mi  1 1 ion  dollar  schools  and  the  only  thing  the  people 

onsideration  failed  to 

want  is  additions." 

building  committee.  In 

On  the  surface,  this  impass  results  from  the  town's  unwillingness  to  pay  for 
the  cost  of  a new  school.  A "voter  fact  sheet,"  distributed  before  a recent 

build  a new  four-year 

town  meeting,  claimed  that  the  proposed  middle  school  would  add  $9.20  to  the 

ing  high  school  building 

existing  tax  rate.  Warning  that  "this  may  be  your  last  chance  to  save  your 

$3.8  million.  Again,  the 

home,"  this  fact  sheet  urged  voters  to  reject  the  middle  school  proposal. 

to  vote  a majority  approval. 

But  in  fact, the  town's  tax  rate  is  not  very  high  — roughly  $25  based  on  full 

ed  by  the  town  moderator. 

assessment.  It  is  a far  lower  rate  than  neighboring  cities  and  towns.  Fur- 
thermore, the  town  is  not  poor  although  it  has  been  affected  by  recent  unemploy- 

uperintendent  of  schools. 

ment.  Median  family  income  in  I960  was  nearly  $6,000,  almost  $1,000  more  than 

o previous  committees. 

a nearby  large  city. 

Working  with  an  outside 

* 

n approval  of  plans  for  a 

The  town's  unwillingness  to  solve  its  school  facilities  crises  has  attracted 

high  school.  The  committee 

the  attention  and  concern  of  the  School  Building  Assistance  Bureau.  But,  as 

had  not  received  approval 

one  SBAB  official  recently  noted:  "...  the  question  of  what  direction  the 

e of  lack  of  an  adequate 

educational  program  takes  in  Town  must  be  determined  at  the  local  level.  The 

the  town  meeting  in  July, 

citizens  of  Town  are  responsible  for  providing  equal  educational  opportunity 

failed  to  win  the  two-thirds 

for  their  children,  and  this  is  accomplished  at  the  ballot  box." 

successive  proposals  for  a 

The  superintendent  of  schools,  remembering  five  defeats  at  the  ballot  box, 
replied:  "1  agree  with  SBAB.  But  1 feel  there  is  a point  where  this  philos- 

aw middle  school  with  an 

ophy  ceases  to  be  effective.  We*re  past  this  point  now." 

committee  is  now  considering 

In  summary  the  general  characteristics  of  the  case  studies  indicate  that: 

a solution  which  the  super- 

But,  as  one  parent  charged. 

(1)  Needs  are  identified  early  but  without  evidence  of  organized  planning 

Dn  to  the  present  school  and 

or  consistent  and  effective  leadership. 

o 
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(2)  Methods  of  Identifying  the  need  for  school  facilities  are  unstructured, 
t.e.,  none  of  the  towns  studied  had  developed  a system  for  making  long- 
range  educational  plans  reflect  or  adjust  to  subsequent  needs. 

(3)  Multiple  demands  for  tax  dollars  cause  delaying  studies  upon  studies  to 
avoid  commitment  to  major  action. 

(4)  Initial  presentation  of  school  needs  in  each  case  was  neither  clearly 

nor  adequately  defined  or  prepared.  Several  or  most  of  the  following 

necessary  elements  were  lacking: 

. educational  objectives 

. programs  to  support  objectives 

. relation  with  other  elements  in  the  system 

site  location 

. impact  on  annual  operating  budget 

impact  on  tax  rate 

relation  to  other  elements  of  community  services,  i.e.,  library, 
recreation,  police,  fire,  traffic,  etc. 

. contribution  to  improvement  of  community  life 
cost  of  delay  to  taxpayers 

In  view  of  the  first  principle  of  the  Constitution  described  in  Chapter  11-1, 
some  children  are  not  receiving  nequaJ  educational  opportunit iesM  under  the 
complex  statutes  and  administrative  procedures  which  have  been  developed  in 
state  agencies  and  the  municipalities.  The  impact  of  additional  taxes  for 
schools  on  the  property  tax  has  caused  people  to  act  contrary  to  the  best 
interest  of  children  and  future  taxpayers  in  the  Commonwealth.  The  schools 
in  the  case  studies  should  not  be  so  long  in  the  administrative  process.  Any 
delay  In  conscruction  beyond  a year  is  creating  unnecessarily  higher  taxes  for 
school  construction  grants  in  future  state  budgets  for  state  taxpayers. 

The  current  procedures  then  are  imprudent  for  local  taxpayers,  for  the  same 
people  as  state  taxpayers,  and  for  the  children  and  youth  of  the  Commonwealth 
who  will  be  future  local  and  state  taxpayers. 
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CHAPTER  II  - 3 


Solvency  as  a Basic  Principle 

Solvency  is  the  basic  principle  of  municipal  finance  law.  The  officials 
of  a city  or  town  are  forbidden  by  law  from  saddling  a municipality  with 
debt  for  operating  expenses.  Without  explaining  the  details  of  the  muni- 
cipal finance  law,  it  may  be  stated  that  the  solvency  of  cities  and  towns 
is  guaranteed  by  the  use  of  certain  standard  procedures.  All  the  depart- 
ments of  a municipality  are  required  to  prepare  operating  budgets  for  the 
forthcoming  fiscal  year.  The  city  council  or  town  meeting  appropriates 
the  money  necessary  for  the  operating  expenses  of  the  municipality  for  the 
fiscal  year.  The  assessors,  after  taking  into  consideration  the  appropria- 
tions and  the  amount  of  income  to  be  received  by  the  municipality  from  the 
state,  federal  government  and  other  sources,  fix  the  tax  rate  for  the  fiscal 
year.  The  assessors  are  required  to  fix  the  tax  rate  so  that  the  tax  yield 
will  guarantee  that  the  municipality  will  have  no  outstanding  debt  for 
operating  expenses  at  the  end  of  the  fiscal  year.  Furthermore,  no  depart- 
ment may  expend  any  money  in  excess  of  the  appropriation. 

Borrowing  for  Capital  Improvements 

From  time  immemorial,  there  has  been  one  important  exception  to  the  munici- 
pal finance  law.  The  Legislature  has  always  recognized  the  general  principle 
that  it  is  perfectly  proper  for  a municipality  to  incur  debt  over  a long 
period  of  time  in  order  to  pay  for  capital  improvements.  The  construction 
of  schools,  of  course,  falls  within  this  category.  Even  a fairly  large  com- 
munity,which  intends  to  construct  a school  at  a cost  of  $5,000,000  for 


instance,  might  find  it  difficu 
If  it  did  raise  the  money  from 
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instance,  might  find  it  difficult  to  raise  the  money  from  current  taxation. 
If  it  did  raise  the  money  from  current  taxation,  there  would  be  a dispro- 
portionate rise  in  the  tax  rate  for  that  particular  year.  Consequently, 
the  Legislature  allows  municipalities  to  borrow  money  over  a period  of  years 
in  order  to  construct  schools  and  to  make  certain  other  capital  improve- 
ments . 

Cities  and  towns  may  borrow  money  for  a period  of  up  to  twenty  years  for  the 
construction  of  a school.  Borrowing  may  be  accomplished  under  Chapter  44 
of  the  General  Laws  or  under  Chapter  645  of  the  Acts  of  1948  (the  School 
Building  Assistance  Law).  Borrowing  under  Chapter  44  of  the  General  Laws 
is  known  as  borrowing  Mwithin  the  limit  of  indebtedness,"  while  borrowing 
under  Chapter  645  of  the  Acts  of  1948  is  known  as  borrowing  "outside  the 
limit  of  indebtedness." 

Borrowing  for  School  Construction  under  Chapter  44  of  the  General  Laws 

Borrowing  for  a school  under  Chapter  44  means  that  a town  may  authorize  a 
bond  issue  for  the  construction  of  a school  merely  by  a two-thirds  vote  of 
the  voters  assembled  at  a town  meeting  without  any  approval  of  a state 
agency.  A city  may  authorize  a bond  issue  by  a two-thirds  vote  of  the  city 
council  without  any  approval  of  a state  agency.  There  is,  however,  one 
important  restriction  involved.  No  city  may  borrow  more  than  percent  of 
its  equalized  valuation  and  no  town  may  borrow  more  than  5 percent  of  its 
equalized  valuation.  For  example,  if  a city  has  an  equalized  valuation  of 
S 1 00 ,000, 000 , it  may  borrow  2^  percent,  or  $2,500,000.  If  a town  has  an 
equalized  valuation  of  $10,000,000,  it  may  borrow  5 percent,  or  $500,000. 

Another  provision  of  Chapter  44  states  that  borrowing  may  be  doubled  if  the 
city  or  town  receives  the  approval  of  the  state's  Emergency  Finance  Board. 
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This  board  was  created  during  the  depression  (1933)  for  the  purpose  of 
acting  as  a watchdog  over  municipal  borrowing.  If  a city  receives  the 
approval  of  the  Emergency  Finance  Board,  it  may  borrow  up  to  5 percent  Qf 
its  equalized  valuation  and  a town  may  borrow  up  to  10  percent  of  its 
equalized  valuation. 

What  is  meant  by  equalized  valuation?  The  equalized  valuation  of  a city  or 
town  is  the  total  value  of  all  its  taxable  property,  more  than  95  Pe*"cent 
of  which  consists  of  real  estate,  taken  at  its  full  fair  market  value. 
Equalized  valuation  is  not  the  assessors'  valuation,  since  assessors  do  not 
always  assess  property  at  its  full  value.  Equalized  valuation  means  the 
aggregate  amount  of  all  taxable  property  in  a city  or  town  as  determined 
by  the  State  Tax  Commission.  This  Commission  is  required  by  law  to  estab- 
lish by  December  31st  of  each  even-numbered  year  the  equalized  value  of  ail 
the  taxable  property  in  each  city  and  town  in  the  Commonwealth.  From  iQng 
years  of  experience,  the  State  Tax  Commission  has  been  able  to  determine 
with  a reasonable  degree  of  accuracy  the  full  fair  cash  valuation  of  real 
escate  in  cities  and  towns. 

Borrowing  for  School  Construction  under  the  School  Building  Assistance  law 

The  type  of  borrowing  described  above  is  known  as  borrowing  within  the  limit 
of  indebtedness  under  the  provisions  of  Chapter  44  of  the  General  Laws.  Com- 
paratively little  borrowing  for  school  construction  is  done  under  Chapter  44 
because  of  limitations  on  the  amount  which  may  be  borrowed.  Furthermore> 
when  any  borrowing  is  done  under  Chapter  44,  it  is  necessary  to  subtract 
from  the  borrowing  capacity  any  previous  authorized  borrowings  which  are 
still  outstand i ng. 

Shortly  after  the  School  Building  Assistance  Law  came  into  existence,  a new 
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. it  is  necessary  to  subtract 
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e Law  came  into  existence,  a new 


and  more  practical  method  was  established  for  school  borrowing.  This 
method  is  known  as  borrowing  for  schools  outside  the  limit  of  indebtedness. 
This  means  that  if  a city  or  town  authorized  debt  by  a two-thirds  vote,  as 
previously  described,  there  is  no  limit  to  the  amount  which  may  be  authorized. 
If  a municipality  wishes  to  authorize  the  borrowing  of  $20,000,000  for  a 
high  school,  it  may  do  so  without  regard  to  the  amount  of  taxable  property 
within  the  municipality.  However,  there  are  two  important  safeguards  in 
the  law.  Even  though  the  municipality  may  vote  to  authorize  the  borrowing 
of  money  without  limitation,  no  money  at  all  may  actually  be  borrowed  unless 
the  prior  approval  of  the  State  Board  of  Education  and  the  Emergency  Finance 
Board  is  obtained.  Approval  will  be  given  by  the  State  Board  of  Education 
if  the  board  is  of  the  opinion,  after  careful  review  of  the  plans,  that 
the  proposed  school  construction  is  in  the  best  interest  of  the  municipal ity. 
The  approval  of  the  Emergency  Finance  Board  will  be  given  if  the  board  is  of 
the  opinion  that  the  amount  of  the  loan  is  warranted,  after  taking  into  con- 
sideration the  actual  financial  position  of  the  municipality.  This  pro- 
cedure for  borrowing  money  for  school  construction  has  been  very  beneficial 
to  the  municipalities  involved. 

Referendum  Provisions  for  Voting  on  Bond  Issues 

In  Massachusetts,  a city  council  may  legally  authorize  Lhe  borrowing  of 
money  for  school  construction.  There  is  no  mandatory  requirement  that  the 
vote  authorizing  debt  be  submitted  to  the  general  voting  public.  However, 
in  many  of  the  39  cities  in  Massachusetts  there  are  certain  provisions  of 
law  or  certain  provisions  in  city  charters  permitting  voters  at  large  to 
approve  or  disapprove  the  action  of  a city  council  which  has  authorized  a 
bond  issue  for  the  construction  of  a school.  The  procedure  is  quite  com- 
plicated and  cumbersome.  For  example,  ?f  a city  has  accepted  Section  8A 
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of  Chapter  44  of  the  General  Laws,  then  12,000  or  12  percent  of  the 
registered  voters,  whichever  is  less,  may  file  a petition  that  the  question 
of  upholding  a bond  issue  be  submitted  to  the  general  electorate.  A refer- 
endum is  held  and  the  voting  public  will  either  pass  or  defeat  the  bond  issue. 

Length  of  Time  of  Bond  Issue 

In  Massachusetts,  school  loans,  whether  made  inside  or  outside  the  limit  of 
indebtedness,  may  be  authorized  for  any  length  of  time  not  in  excess  of 
twenty  years.  However,  if  a school  loan  is  made  for  twenty  years,  this  does 
not  mean  that  the  municipality  can  wait  twenty  years  before  it  makes  any 
payments  on  the  loan.  In  Massachusetts,  municipalities  issue  what  is  commonly 
known  as  serial  loans.  A part  of  the  principal  must  be  paid  back  each  year 
to  the  bondholders.  The  payments  on  account  of  principal  are  often  made  in 
equal  Payments  each  year  over  the  life  of  the  bond  issue.  For  example,  if 
a city  sells  bonds  for  $20,000,000  to  construct  a high  school,  the  city 
could  issue  4,000  bonds,  each  in  the  denomination  of  $5,000.  The  bonds 
would  be  numbered  from  1 to  4,000.  The  first  series,  numbered  1 to  200, 
would  amount  to  $1,000,000  and  these  would  be  payable  in  one  year  from  date. 
The  bonds  numbered  201  to  400  would  be  payable  in  two  years  from  date.  Pro- 
ceeding in  this  manner,  the  entire  principal  would  be  paid  back  at  the 
rate  of  $1,000,000  a year,  and  the  entire  loan  would  be  paid  off  in  20  years. 

It  shou 1 d be  noted  that  it  is  not  necessary  to  issue  the  bonds  in  such  a 
manner  that  the  principal  is  payable  in  equal  annual  installments.  The 
principal  payments  may  be  made  in  unequal  installments.  However,  there  is 
an  important  restriction  if  this  is  done.  The  law  requires  that  the  first 
payment  of  principal  on  a loan  for  20  years  must  be  equal  to  at  least  1/20th 
of  the  entire  loan.  Using  the  example  above,  the  first  payment  could  be 
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of  interest  would  be  S330,000,  or  33  percent  of  the  principal. 

There  are  simple  formulas  for  determining  exactly  how  much  the  interest 

costs  $1,000,000  and  the  municipality  is  e 
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will  pay.  However,  this  is  rare,  y cone.  The  usual  procedure  of  the  muni- 

Temporary Borrowing  in  Anticipation  of  a ! 

cipality  is  to  engage  the  services  of  a bank  to  take  care  of  advertising 

When  a municipality  is  legally  authorized 

the  bond  sale  and  to  invite  bids  from  dealers  in  municipal  bonds.  The 

tion,  it  may  temporarily  raise  funds  for 

dealer  who  offers  to  buy  the  bonds  at  the  lowest  rate  of  interest  is  given 

actually  selling  the  bonds.  This  process 

the  award- 

anticipation  of  the  money  to  be  derived  f 

State  School  Construction  Grants 

and  districts  may  go  to  a bank  and  borrow 
authorization,  but  such  loans  may  not  be 

Under  the  School  Building  Assistance  Law,  every  city  and  town  which  con- 

aggregate. This  method  is  sometimes  used 

structs  an  approved  school  receives  a state  school  construction  grant  of 

the  sale  of  bonds  temporarily  until  there 

not  less  than  kO  percent  nor  more  than  50  percent  of  the  cost  of  the  school. 

sale.  It  is  sometimes  used  to  provide  su 

For  regional  school  districts,  the  range  is  from  40  to  65  percent  of  the  cost. 

architect  or  general  contractor  pending  t 

The  exact  percentage  of  the  grant  is  determined  by  a formula.  If  the  school 

Of  course,  the  temporary  loan  must  be  pai 
balance  remaining  from  the  temporary  loan 
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ow  much  the  interest 

costs  $1,000,000  and  the  municipality  is  entitled  to  50  percent,  the  grant 

iming  that  the  principal 

will  be  50  percent  of  $1,000,000,  or  $500,000.  The  cost  on  which  the  grant 

that  is  necessary  to  know 

is  based  includes  the  amounts  the  municipality  pays  the  contractor,  the  archi- 

ite.  If  the  bonds  are 

tect  and  the  suppliers  of  the  original  equipment  and  furnishings.  Site 

ent,  6 percent  is 

development  is  also  included.  However,  the  cost  of  1 and  and  all  interest 

he  interest,  therefore. 

payments  are  excluded. 

ite  were  5 percent,  5 

If  a city  or  town  builds  a school  at  a cost  of  $1,000,000  and  receives  a con- 

ie result  would  be  52.5 

struction  grant  of  $500,000,  the  construction  grant  is  not  paid  to  the  city 

issues  in  which  the 

or  town  at  one  time.  The  construction  grant  of  $500,000  is  paid  in  equal 

There  are  other  formulas 

payments  over  the  life  of  the  bonds  issued  by  the  munici  ality.  If  the  bonds 

:h  may  be  obtained  from 

are  for  20  years  and  the  construction  grant  is  $500,000,  only  l/20th  of  the 
construction  grant,  or  $25,000,  will  be  paid  by  the  Commonwealth  annually  to 

amount  of  interest 

the  community  involved.  Each  payment  is  made  so  that  it  will  be  received 

municipality,  in  offering 

before  the  principal  on  the  bond  payment  is  due  in  each  year. 

>t  amount  of  interest  it 

1 procedure  of  the  muni- 

Temporary  Borrowinq  in  Anticipation  of  a Bond  Issue 

<e  care  of  advertising 

When  a municipality  is  legally  authorized  to  sell  bonds  for  school  construc- 

jnicipal bonds.  The 

tion,  it  may  temporarily  raise  funds  for  the  construction  of  the  school  without 

ate  of  interest  is  given 

actually  selling  the  bonds.  This  process  is  known  as  temporary  borrowing  in 
anticipation  of  the  money  to  be  derived  from  the  sale  of  bonds.  Cities,  towns 
and  districts  may  go  to  a bank  and  borrow  up  to  the  full  amount  of  the  bond 
authorization,  but  such  loans  may  not  be  made  in  excess  of  one  year  in  the 

ty  and  town  which  con- 

aggregate.  This  method  is  sometimes  used  to  permit  the  municipality  to  defer 

construction  grant  of 

the  sale  of  bonds  temporarily  until  there  is  a more  favorable  market  for  the 

of  the  cost  of  the  school . 

sale.  It  is  sometimes  used  to  provide  sufficient  funds  quickly  to  pay  an 

0 to  65  percent  of  the  cost. 

architect  or  general  contractor  pending  the  advertising  and  sale  of  the  bonds. 

a formula.  If  the  school 

Of  course,  the  temporary  loan  must  be  paid  from  the  sale  of  the  bonds  and  any 
balance  remaining  from  the  temporary  loan.  Furthermore , the  time  within  which 
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the  original  bond  issue  was  to  become  due  may  not  be  extended  by  reason  of 
such  a temporary  loan  beyond  the  time  fixed  In  the  vote  authorizing  the  issue 
of  the  bonds. 

Arch j tectural  Services  for  Constructing  a School 

After  a district  has  decided  that  it  intends  to  build  a school,  the  next 
significant  step  is  to  engage  the  services  of  an  architect.  The  services 
which  he  will  perform  before  the  contractor  commences  construction  of  the 
school  consist  of  designing  and  preparing  the  plans  for  the  school,  includ- 
ing the  final  working  drawings  and  complete  bid  documents  required  in  order 
for  contractors  to  submit  bids  for  construction.  Commonly  about  75  percent 
of  the  architect's  fee  is  earned  up  to  this  point.  The  remainder  of  his 
fee  covers  the  work  he  performs  in  connection  with  selecting  the  general 
contractor  and  supervision  of  the  construction  of  the  school. 

Prior  to  1969  it  was  not  possible  for  a city  or  town  to  borrow  money  solely 
for  the  purpose  of  employing  an  architect;  it  was  necessary  to  take  the 
money  from  current  taxation  receipts.  The  law  has  since  been  changed  to 
allow  a city  or  town  to  borrow  money  "for  the  cost  of  archi tectural  services 
for  plans  and  specifications  for  any  proposed  building  for  which  a city  or 
town  is  authorized  to  borrow,  if  authorized  separately  from  any  other  debt 
relating  to  said  building."  There  are  three  qualifications  in  this  law. 

First,  the  loan  can  not  be  for  more  than  five  years.  Second,  t.iecity  or 
town  is  required  to  raise  10  percent  of  the  amount  to  be  borrowed  from 
available  funds  or  current  revenues.  Third,  no  such  loan  may  be  authorized 
unless  the  city  or  town  owns  the  land  on  which  the  proposed  school  is  to  be 
cor r t ructed . The  1969  law  has  enabled  municipalities  to  borrow  funds  in 
order  to  contract  with  an  architect  for  central  planning  and  development 


The  Sale  of  Bonds 
When  a municipality  is  ready  to  s< 
usually  engages  a bank  with  a mun 
details  of  the  sale.  The  bank  chc 
the  certifying  or  fiscal  agent  for 
Next,  the  treasurer  receives  notif 
required  amount  of  the  bond  oblige 
Assuming  all  approvals  are  obtaine 
of  Education,  Department  of  Public 
Board),  the  treasurer  prepares  a n 
must  contain  the  following  pertine 

1.  the  total  amount  of  bonds  to  b 
be  sold 

2.  the  bank  which  will  certify  th< 
bonds  as  the  coupons  and  princ 

3.  the  annual  amount  of  principal 
years  from  the  date  of  issue 

4.  the  law  firm  which  will  providt 

5.  a brief  description  of  the  fin; 
cr  school  district 

6.  a statement  to  the  effect  that 
obligations  of  the  city,  town  c 
property  therein  will  be  subjec 
taxes  to  pay  both  the  principal 

7.  the  percentage  of  state  aid  to 
bond  issue.  State  aid  covers  o 
cost  of  the  original  school  equ 
Board  of  Education. 

The  procedure  for  the  actual  sale  o 
bank  sends  out  an  invitation  to  the 
bonds.  The  prospective  purchasers  < 


i: 


services. 


The  Sale  of  Bonds 


^tended  by  reason  of 
e authorizing  the  issue 


a school , the  next 
rect.  The  services 
construction  of  the 
r the  school,  includ- 
es required  in  order 
lonly  about  75  percent 
»e  remainder  of  his 
iecting  the  general 
school . 
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0 borrow  money  solely 
issary  to  take  the 

ice  been  changed  to 
archi tectural  services 

1 for  which  a city  or 
' from  any  other  debt 
itions  in  this  law. 
Second , the  c i ty  or 
De  borrowed  from 
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-Dosed  school  is  to  be 

to  borrow  funds  in 
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When  a municipality  is  ready  to  sell  its  bonds,  the  city  or  town  treasurer 
usually  engages  a bank  with  a municipal  bond  department  to  take  care  of  the 
details  of  the  sale.  The  bank  chosen  for  this  purpose  is  commonly  known  as 
the  certifying  or  fiscal  agent  for  the  city  or  town  involved. 

Next,  the  treasurer  receives  notification  from  the  building  committee  for  the 
required  amount  of  the  bond  obligation  needed  to  construct  the  school  project. 
Assuming  all  approvals  are  obtained  (Department  of  Public  Health,  State  Board 
of  Education,  Department  of  Public  Safety  and  the  State  Emergency  Finance 
Board),  the  treasurer  prepares  a notice  of  sale  for  the  bonds.  This  notice 
must  contain  the  following  pertinent  facts  concerning  the  bond  issue: 

1.  the  total  amount  of  bonds  to  be  issued  and  the  date  the  bonds  are  to 
be  sold 

2.  the  bank  which  will  certify  the  bonds  and  act  as  paying  agent  for  the 
bonds  as  the  coupons  and  principal  become  due 

3.  the  annual  amount  of  principal  to  mature  each  year,  not  to  exceed  twenty 
years  from  the  date  of  Issue 

4.  the  law  firm  which  will  provide  the  legal  opinion  approving  the  bond  issue 

5.  a brief  description  of  the  financial  facts  and  figures  of  the  city,  town 
or  school  district 

6.  a statement  to  the  effect  that  the  bonds  constitute  valid  general 
obligations  of  the  city,  town  or  school  district  and  that  all  taxable 
property  therein  will  be  subject  to  the  levy  of  unlimited  ad  valorem 
taxes  to  pay  both  the  principal  of  and  interest  on  the  bonds 

7.  the  percentage  of  state  aid  to  be  paid  annually  over  the  life  of  the 
bond  issue.  State  aid  covers  only  the  cost  of  construction  and  the 
cost  of  the  original  school  equipment  and  must  be  approved  by  the  State 
Board  of  Education. 

The  procedure  for  the  actual  sale  of  bonds  is  comparatively  simple.  The 
bank  sends  out  an  invitation  to  the  persons  most  likely  to  bia  on  the 
bonds.  The  prospective  purchasers  of  municipal  bonds  are  for  the  most  part 


brokerage  houses  dealing  in  municipal  bonds  and  also  banks  which  deal  in 

Consequently,  the  total  charge  to  the  cii 

municipal  securities.  The  invitation  to  bid  which  is  sent  out  by  the  fiscal 

first  survey  of  indebtedness  was  $100, 50* 

agent  is  an  invitation  to  the  various  brokers  and  banks  to  send  in  proposals 

less  state  reimbursements  which  were  aboi 

for  the  purchase  of  the  bonds.  The  award  is  given  to  the  prospective  buyer 

annual  impact  of  all  indebtedness  was  abc 

who  is  willing  to  purchase  the  bonds  at  the  lowest  rate  of  interest.  The 

taxes  and  about  $30  million  on  state  tax 

invitation  Co  bid  requests  bidders  to  name  one  rate  of  interest  in  a multiple 
of  1/4  or  1/10  of  1 percent.  If  two  or  more  bidders  name  the  lowest  interest 

The  most  salient  generalization  that  can 

rate,  the  award  is  usually  made  to  the  bidder  offering  the  highest  premium. 

is  the  large  increase  in  interest  in  the 

The  broker  or  bank  which  purchases  the  bonds  becomes  the  owner  and  pays  the 

sold  bonds  for  interest  rates  of  1 .40  (W< 

full  amount  of  the  bonds  to  the  fiscal  agent  of  the  municipality. 

years  ago.  In  1969  and  1970  three  distri 

(Easton,  Hudson  and  Southern  Worcester  Cc 

several  districts  paid  7 percent  (Southw 


The  Cost  of  Recent  Bond  Issues  in  Massachusetts 

(50th  percentile)  paid  5-80  percent  to  be 

A special  computer  listing  of  outstanding  indebtedness  was  prepared  by 

In  the  last  four  years  (1967-70)  the  lowe 

the  Department  of  Education,  Division  of  Research  and  Development  for  this 

bonds  increased  from  3-40  to  5-90  percen; 

study.  The  Division  received  reports  of  1528  obligations  for  bonded  indebt- 

median (50th  percentile)  increased  from  1 

edness  caused  by  construction  of  schools  in  the  twenty  years  between  1950 

For  twenty-year  bonds  this  will  add  22  p< 

and  1970.  In  the  Commonwealth,  236  cities  and  towns  and  70  regional  districts 

for  the  average  city,  town  o-  regional  s< 

reported  an  outstanding  indebtedness  (principal  only)  of  $795,062,161.  The 

1967  the  highest  rate  paid  was  4.50  and 

annual  Payment  of  principal  was  $70,865,436  for  the  fiscal  year  ending  June  30, 

or  2.10  percent.  The  median  for  the  37  : 

1970.  About  45  percent  of  this  amount  or  about  $30  million  is  reimbursed  to 

was  4.10  which  is  comparable  to  the  1967 

school  districts  for  construction  grants  under  Chapter  645,  the  School  Build- 
ing Assistance  Act. 

The  conclusion  from  the  analysis  of  1528 

Department  of  Education,  Di  ision  of  Rest 

An  additional  $29,639,155  was  paid  by  the  cities,  towns  and  regional  dis- 

interest rates  have  increased  as  much  as 

tricts  for  annual  interest.  This  payment  is  additional  to  the  cost  of  the 

years.  In  the  last  four  years  (1967-70) 

bond  issue  itse’f,  which  covers  only  the  project  cost  of  a new  school.  It 

bonds  in  this  survey  increased  from  4. 1C 

therefore  adds  to  the  burden  on  local  property  taxes. 

cf  about  5 CP/.  (Exhibit  M). 
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Bich  deal  In 

Consequently,  the  total  charge  to  the  cities  and  towns  reporting  In  this 

Be  b,  the  fiscal 

first  survey  of  indebtedness  was  $100,504,591  for  principal  and  interest. 

:nd  in  proposals 

less  state  reimbursements  which  were  about  $30  million.  Therefore,  the 

^oective  buyer 

annual  impact  of  all  indebtedness  was  about  $70  million  on  the  local  property 

merest.  The 

taxes  and  about  $30  million  on  state  tax  resources. 

st  in  a mul ti p 1 e 

: lowest  interest 

The  most  salient  general i zat ion  that  can  be  discerned  from  this  survey 

qhest  premium. 

is  the  large  increase  ?n  interest  in  the  last  twenty  years.  Many  districts 
sold  bonds  for  interest  rates  of  1.4q  (Westwood)  to  2.00  percent  18  to  20 

;r  and  pays  the 

years  ago.  In  1 969  and  1970  three  districts  paid  as  high  as  6.70  percent 

1 ity. 

(Easton,  Hudson  and  Southern  Worcester  County  Vocational  School),  and 
several  districts  paid  7 percent  (Southwjck  and  Nauset).  The  median  district 
(50th  percentile)  paid  5-80  percent  tc  borrow  money  in  1969  and  6.20  in  1970. 

repared  by 

In  the  last  four  years  (1967-70)  the  lowest  interest  rates  for  twenty-year 

r>ment  for  this 

bonds  increased  from  3-40  to  5-90  percent.  Exhibit  111  shows  that  the 

r bonded  indebt- 

median  (50th  percentile)  increased  from  4.10  to  6.20  percent  or  2.10  percent. 

oetween  1950 

For  twenty-year  bonds  this  will  add  22  percent  to  the  cost  of  borrowing  money 

regional  districts 

for  the  average  city,  town  or  regional  school  district.  At  the  extremes,  in 

5.062,161.  The 

1967  the  highest  rate  paid  was  4.50  and  it  increased  in  1970  to  6.70  percent 

var  ending  June  30, 

or  2.10  percent.  The  median  for  the  37  bond  sales  of  less  than  twenty  years 

s reimbursed  to 

was  4.10  which  is  comparable  tp  the  1967  rate. 

: he  School  Bui  1 d- 

The  conclusion  from  the  analysis  of  1528  bond  obligations  reported  to  the 
Department  of  Education,  Division  of  Research  and  Development  is  that 

"egional  dis- 

interest  rates  have  increased  as  much  as  300  percent  in  the  last  twenty 

re  cost  of  the 

years.  In  the  last  four  years  (1967-70)  the  interest  rate  on  the  median 

iew  school.  It 

bonds  in  this  survey  increased  from  4.10  to  6.207,  or  an  increase  in  rates 
of  about  50%.  (Exhibit  ll). 
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Interest  Rates  for  1967-70 
Massachusetts  School  Debt 


20-Year 

Bonds 

Number  in 
sample 

Low 

Median 

High 

Difference  Between 
Low  and  Hiqh 

1967 

45 

3.40% 

4.10% 

4.50% 

1.10% 

1968 

51 

3.40 

4.50 

4.75 

1.35 

1969 

30 

4.70 

5.80 

7.20 

2.50 

1970 

S 

5.90 

6.20 

6.70 

0.80 

Increase  in  rates 
(1967-70) 

+2.50% 

+2.10% 

+2.20% 

+3.30% 

Interest  rates  for 
bonds  for  less  than 
20-years 

(T9S7-70)  37 

3.00% 

4.10% 

5.75% 

2.75% 

Factors  Affecting  Interest  Rates 

The  rate  of  interest  which  a municipality  is  required  to  pay  on  its  bonds  is 
of  great  concern  to  the  city  or  town  involved-  In  recent  years,  long  term  interest 
rates  have  jumped  to  record  highs.  As  previously  shown,  if  a municipality 
Issues  $1,000,000  in  bonds  at  the  rate  of  6 percent  and  if  the  principal  on 
the  bonds  is  paid  in  equal  annual  installments,  the  total  amount  of  interest  paid 
by  the  municipality  is  $630,000  or  63  percent  of  the  principal  amount.  If  the 
interest  rate  is  only  1 percent,  the  total  amount  of  interest  is  $105,000,  or  10.5 
percent  of  the  principal.  The  following  list  shows  the  amount  of  interest  payable 
on  20-year  bonds  at  various  rates: 


1 nterest 

Tot 

Amount  of  Bonds 

Payab 1 e 

. 

$1 ,000,000 

i% 

$1 

$1,000,000 

2% 

$2 

$1,000,000 

3% 

S3 

$1 ,000,000 

4% 

$1 ,000,000 

5% 

$5 

$1 ,000,000 

6% 

$6 

$1  ,000,000 

6 1/2 % 

$6 

$1 ,000,000 

7% 

$7 

1 . The  Market- 

Although  many  factors  affect  interest* 
imDortant  factor  is  the  general  condi 
the  interest  rates  on  municipal  bonds 
high  and  low  brackets  ranging  as  low 
cent.  In  the  1950's  the  range  increa 
reached  4 percent.  In  the  1960's  the 
interest  rates.  Through  1965  very  f© 
than  3 percent  interest  yield,  and  thi 
to  3 3/4  percent. 

In  1967,  1968,  1969  and  1970,  there  w, 
yield  for  municipal  securities.  In  1 

yielding  from  3 1/2  to  4 1/2  percent, 
from  4 to  4 1/2  percent  (except  for  D 
sharp  break  in  the  market  and  the  :nt 
as  high  as  6.72  percent  in  December  o 
another  sharp  rise  and  municipal  bond 
high  as  6.80  percent. 


* The  figures  cited  in  this  part  of 
pal  bonds  sold  for  less  or  more  t 


1567-70 

:>!  Debt 


Difference  Between 


High 

Low  and  Hi' 

4.50% 

1.10% 

4.75 

1.35 

7.20 

2.50 

6. 70 

0.80 

+2.20% 

+3.30% 

5-75% 


2.75% 


required  to  pay  on  Its  bonds  Ts 
. In  recent  years,  long  term  interest 
usly  shown,  if  a municipality 
ercent  and  if  the  principal  on 
s,  the  total  amount  of  interest  paid 
of  the  principal  amount.  If  the 
ount  of  interest  is  $105,000,  or  10.5 
shows  the  amount  of  interest  payable 


Interest  Total  Amount  Interest  of  Percentage 


Amount  of  Bonds 

Payab 1 e 

Interest 

of  Principal 

$1  ,000,000 

1% 

$105,000 

10.5% 

$1 ,000,000 

2% 

$210,000 

21.0% 

$1 ,000,000 

3% 

$315,000 

31.5% 

$1 ,000,000 

4% 

$420,000 

42.0% 

$1,000,000 

5% 

$525,000 

52.5% 

$1  ,000,000 

6% 

$630,000 

63.0% 

$1 ,000,000 

6 1/2% 

$682,000 

68.25% 

$1 ,000,000 

7% 

$735,000 

73-5% 

1 . The  Market* 

Although  many  factors  affect  interest  rates  on  municipal  bonds,  the  most 
important  factor  is  the  general  condition  of  the  market.  In  the  1940* s, 
the  interest  rates  on  municipal  bonds  showed  the  usual  variations,  with  the 
high  and  low  brackets  ranging  as  low  as  1 percent  and  as  high  as  2 1/2  per- 
cent. In  the  1950's  the  range  increased  somewhat,  but  the  high  range  never 
reached  4 percent.  In  the  1960's  there  was  a distinct  change  in  prevailing 
interest  rates.  Through  1965  very  few  municipal  bonds  were  sold  with  a less 
than  3 percent  interest  yield,  and  the  high  yields  were  from  3 1/2  percent 
to  3 3/4  percent. 

In  1967,  1968,  1969  and  1970,  there  was  a sharp  increase  in  the  interest 
yield  for  municipal  securities.  In  1966  and  1967,  municipal  bonds  were 
yielding  from  3 1/2  to  4 1/2  percent.  In  1968,  the  lows  and  highs  were 
from  4 to  4 1/2  percent  (except  for  December  1968).  In  1969,  there  was  a 
sharp  break  in  the  market  and  the  interest  yields  varied  from  5 percent  to 
as  high  as  6.72  percent  in  December  of  1969.  In  1970,  the  market  took 
another  sharp  rise  and  municipal  bonds  were  yielding  from  6 percent  to  as 
high  as  6.80  percent. 


* The  figures  cited  in  this  part  of  the  chapter  are  averages.  Some  munici 
pal  bonds  sold  for' less  or  more  than  the  figures  cited- 
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Cumulative  Total  Cost  of  Interest  as  a 
Percent  of  the  Face  Value  of  Serial  Bonds 


CHART  1 - CALCULATION  OF  CUMULATIVE  COST  OF  INTEREST  ON  SERIAL  BONDS 
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In  1971,  the  market  has  been  more  favorable.  Bonds  have  been  selling  at  a 
low  of  4..80  and  a high  of  5.75  percent. 

2.  Ratings  of  Munic? pal i t ies 

The  interest  charge  that  a particular  municipality  pays  on  bonds  in  Massa- 
chusetts depends  mostly  on  genera!  market  conditions.  But  there  are  other 
factors  which  influence  the  interest  rate.  Certain  publishers,  such  as 
Moody's  and  Standard  and  Poor,  assign  credit  ratings  to  municipalities. 

Moody's  rates  municipalities  as  follows:  Aaa,  Aa,  Baa,  Ba,  B,  Caa,  Ca,  C. 

Massachusetts  municipalities  all  come  within  the  first  four  ratings,  namely, 

Aaa,  Aa,  A,  and  Baa.  Sometimes  Moody  adds  a number  to  the  rating  in  these 
four  groups.  A rating  may  be  Aa-1 . The  figure  "1"  indicates  that  Moody’s 
believes  that  the  bonds  of  that  municipality  possess  the  strongest  investment 
attributes. 

Moody's  describes  its  highest  four  ratings  as  follows: 

Aaa — Bonds  which  are  rated  Aaa  are  judged  to  be  of  the  best  quality. 

They  carry  the  smallest  degree  of  investment  risk  and  are  generally 
referred  to  as  "gilt  edge."  Interest  payments  are  protected  by  a 
large  or  by  an  exceptionally  stable  margin  and  principal  is  secure. 

While  the  various  protective  elements  are  likely  to  change,  such 
changes  as  can  be  visualized  are  most  unlikely  to  impair  the  funda- 
mentally strong  position  of  such  issues. 

Aa — Bonds  which  are  rated  Aa  are  judged  to  be  of  high  quality  by  all 
standards.  Together  with  the  Aaa  group  they  comprise  what  are  generally 
known  as  high  grade  bonds.  They  are  rated  lower  than  the  best  bonds 
because  margins  of  protection  may  not  be  as  large  as  in  Aaa  securities 
or  fluctuation  of  protective  elements  may  be  of  greater  amplitude  or 
there  may  be  other  elements  present  which  make  the  long-term  risks 
appear  somewhat  larger  than  in  Aaa  securities. 

A — Bonds  which  are  rated  A possess  many  favorable  investment  attributes 
and  are  to  be  considered  as  higher  medium  grade  obligations.  Factors 
giving  security  to  principal  and  interest  are  considered  adequate,  but 
elements  may  be  present  which  suggest  a susceptibility  to  impairment 
sometime  in  the  future. 

Baa — Bonds  which  are  rated  Baa  are  considered  as  lower  medium  grade 
obligations;  i.e.,  they  are  neither  highly  protected  nor  poorly  secured. 
Interest  payments  and  principal  security  appear  adequate  for  the  present 
but  certain  protective  elements  may  be  lacking  or  may  be  characteristically 
unreliable  over  any  great  length  of  time.  Such  bonds  lack  outstanding 
investment  characteristics  and  in  fact  have  speculative  characteristics 
as  well. 


There  is  some  question  as  to  the  exact  effect  which  the  various  ratings 
from  publishers  have  on  the  interest  which  a Massachusetts  municipality  pays. 
Some  bankers  guess  that  the  difference  between  the  Aaa  and  Baa  rating  could 
result  in  the  bonds  selling  for  5 1/2  percent  instead  of  4 1/2  percent  in  a 
particular  case. 

A reduction  in  interest  rates  may  be  possible  If  school  bonds  could  be 
issued  with  the  full  faith  and  credit  of  the  Commonwealth,  which  would  give 
bonds  a better  rating  than  that  of  the  average  district  in  the  state.  Some 
districts  now  receive  lower  bond  bids,  but  in  general  the  state  should 
receive  better  bids  than  the  local  districts.  The  regional  districts  with 
names  that  do  not  reflect  known  areas  are  particularly  vulnerable  to  higher 
rate  bidding. 

Term  of  Bonds 

Although  most  bonds  in  the  last  two  decades  were  for  20  years,  it  is  note- 
worthy that  some  were  for  less,  and  that  these  in  many  cases  paid  lower 
interest  rates.  A listing  of  26  bonds  issued  by  cities,  towns,  and 
school  districts  for  time  periods  of  five  to  fifteen  years  shows  a reduction 
in  the  rate  of  interest  through  the  use  of  shorter  term  bonds  (Exhibit  | 

in  Appendix).  The  range  for  shorter  term  bonds  Is  from  3*00  to  5.75  percent. 
The  range  in  rates  was  3*40  to  7*20  percent  for  20-year  bonds  (Exhibit  II  In 
Appendix) . 

Several  districts  (see  Exhibit  III)  purchased  long  and  short  term  bonds 
within  a short  period  of  time  which  provides  an  opportunity  to  compare 
interest  rates  where  the  credit  ratings  are  about  the  same.  This  evidence 
may  not  be  regarded  as  conclusive,  however,  because  all  of  the  (20  year) 
bond  obligations  are  for  much  larger  amounts  of  money  than  are  the  short 
term  bonds.  Another  problem  with  the  comparison  is  that  two  of  the  larger 
bid  at  a later  period  of  time;  one  however  was  earlier. 


The  average  difference  in  interest  rates  was  i 
comparisons  and  0.71  if  Westborough  although  < 
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EXHIBIT  I I I 

Comparison  of  Interest  Rates  for  I 
Term  Bonds  in  Massachusetts  ( 
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Although  ten-year  bonds  are  currently  obtaining  lower  bids  than  twenty-year 
bonds,  the  market  has  varied  in  the  past  and  could  change  in  the  future. 

The  probabilities,  however,  are  more  appropriate  to  conclude  that  ten-year 
bonds  would  receive  lower  bids  most  of  the  time. 

EXHIBIT  1 I I 

Comparison  of  Interest  Rates  for  Long  and  Short 
Term  Bonds  in  Massachusetts  (1968-1 969) 
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Stab i 1 izat ? on  Funds 


In  the  case  of  a city,  the  money  may  be  withdrawn 
city  council.  The  money  can  be  withdrawn  for  an  - 
or  city  may  borrow  money. 


Massachusetts  no  longer  uses  sinking  funds  to  pay  off  funded  indebtedness 
because  the  law  requires  cities  and  towns  to  pay  off  debt  service  annually. 

or  city  may  borrow  money. 

Municipalities  may,  however,  save  money  so  that  they  can  have  some  capital 

A city  or  town  may  save  a little  interest  under 

on  hand  when  they  are  ready  to  incur  debt.  For  example,  if  a municipality 

Building  Assistance  Law.  As  explained  earlier,  : 

is  planning  at  some  time  in  the  future  to  build  a school  or  any  other  public 

construction  grants  are  paid  over  the  life  of  th< 

work,  the  law  allows  the  city  or  town  to  place  money  in  a special  fund. 

mun ici pal i ti es  for  the  construction  of  a school. 

When  the  municipality  is  ready  to  build,  it  can  take  the  money  out  of  the 

exception  to  this  provision.  The  School  Buildinc 

special  fund  and  thereby  reduce  the  amount  which  it  would  otherwise  borrow 

a method  whereby  a comparat i vel y small  part  of  tY 

when  it  is  ready  to  construct  the  public  work.  interest  payments  are  thus 

may  be  paid  immediately  by  the  state,  while  the  f 

also  reduced. 

the  life  of  the  bond  issue. 

The  fund  described  above  is  known  as  a stab i 1 izat ion  fund.  in  any  year  a 

This  method  may  be  explained  by  a simple  example 

city  or  town  may  appropriate  money  to  be  placed  in  the  stabilization  fund. 

town  wishes  to  construct  a school  estimated  to  c< 

but  it  may  not,  without  the  approval  of  the  Emergency  Finance  Board,  appro- 

state construction  grant  will  be  S500,000.  The 

priate  in  any  one  year  more  than  10  percent  of  the  tax  levy  for  the  preceding 

its  stabilization  fund,  provided  that  the  amount 

year.  Although  a city  or  town  may  systematically  put  money  away  annually. 

not  less  than  $75,000.  Assuming  that  the  town  v 

the  total  or  aggregate  amount  in  the  stabi 1 izat ion'  fund  cannot  at  any  time 

the  state  will  match  the  exact  amount  taken  from 

exceed  10  percent  of  the  equalized  valuation  of  real  estate  and  tangible 

will  send  a check  for  this  amount  to  the  town. 

personal  property  in  the  city  or  town  involved.  The  treasurer  of  the  muni- 

amount of  the  state  check  be  more  than  SI 00,000. 

cipality  is  the  custodian  of  the  fund  and  he  may  invest  the  proceeds  in 

will  not  need  to  borrow  SI, 000, 000  for  the  schoo 

various  banks  and  in  certain  securities. 

row  $800,000  because  it  will  have  appropriated  S 

fund  and  will  have  received  an  advance  payment  c 

Under  the  stabilization  law,  a town  can  withdraw  money  from  the  stabilization 

the  sum  of  $100,000.  The  town  thereby  saves  a c 

fund  only  at  an  annual  town  meeting  and  with  a two-thirds  vote.  There  is  one 
important  exception  to  this  rule.  A town  may  appropriate  money  from  the 

because  it  borrows  S200,000  less  than  it  would  r 

stabilization  fund  at  a special  town  meeting  if  the  town  intends  to  use  the 
money  for  construction  of  a school. 

should  be  noted  that  the  state  construction  grar 
is  entitled  is  not  increased  by  this  method.  tr 

matching  stabilization  fund  payment  is  then  dedi 

grant  and  the  remaining  S400,000  state  grant  is 

the  life  of  the  bond  issue. 
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In  the  case  of  a city,  the  money  may  be  withdrawn  by  a two-thirds  vote  of  the 
city  council.  The  money  can  be  withdrawn  for  any  purpose  for  which  the  town 
or  city  may  borrow  money. 

A city  or  town  may  save  a little  interest  under  the  provisions  of  the  School 
Building  Assistance  Law.  As  explained  earlier,  practically  all  state  school 
construction  grants  are  paid  over  the  life  of  the  bond  issued  by  the  local 
municipalities  for  the  construction  of  a school.  There  is  one  important 
exception  to  this  provision.  The  School  Building  Assistance  Law  provides 
a method  whereby  a comparat i vel y small  part  of  the  grant  ($75,000  to  $100,000) 
may  be  paid  immediately  by  the  state,  while  the  remaining  part  is  paid  over 
the  life  of  the  bond  issue. 

This  method  may  be  explained  by  a simple  example.  Let  us  assume  that  a 
town  wishes  to  construct  a school  estimated  to  cost  $1,000,000  and  that  the 
state  construction  grant  will  be  $500,000.  The  town  may  vote  money  out  of 
its  stabilization  fund,  provided  that  the  amount  voted  cut  of  this  fund  is 
not  less  than  $75,000.  Assuming  that  the  town  votes  $100,000  from  the  fund, 
the  state  will  match  the  exact  amount  taken  from  the  stabilization  fund  and 
will  send  a check  for  this  amount  to  the  town.  In  no  case,  however,  can  the 
amount  of  the  state  check  be  more  than  $100,000.  In  the  case  cited,  the  town 
will  not  need  to  borrow  $1,000,000  for  the  school.  It  will  only  have  to  bor * 
row  $800,000  because  it  will  have  appropriated  $100,000  from  the  stabilization 
fund  and  will  have  received  an  advance  payment  on  its  construction  grant  in 
the  sum  of  $100,000.  The  town  thereby  saves  a great  deal  of  money  in  interest 
because  it  borrows  $200,000  less  than  it  would  normally  have  borrowed.  It 
should  be  noted  that  the  state  construction  grant  to  which  the  city  or  town 
is  entitled  is  not  increased  by  this  method.  In  the  example  cited  above,  the 
matching  stabilization  fund  payment  is  then  deducted  from  the  $500,000  state 
grant  and  the  remaining  $400,000  state  grant  is  paid  in  equal  payments  over 
the  life  of  the  bond  issue. 
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Reliability  of  Mun icipali ties  in  Repayment  cf  Bonds 

In  Massachusetts , because  there  has  never  been  a default  by  a city  or  town 
In  the  payment  of  a bond  issue,  investments  in  school  bonds  are  considered 
safe  investments.  It  has  never  been  necessary  to  pass  legislation  requiring 
the  state  to  guarantee  to  bondholders  the  payment  of  funded  indebtedness  of 
cities  and  towns. 

There  are  many  reasons  why  school  bonds  in  Massachusetts  are  safe  investments. 
Even  though  a city  or  town  may  borrow  for  up  to  twenty  years,  it  has  already 

been  explained  that  the  municipality  cannot  wait  twenty  years  before  it 
begins  to  repay  the  principal  and  interest.  A payment  on  principal  is 

required  annually  and  the  payment  in  any  one  year  can  never  be  more  than 
the  payment  in  a previous  year*  As  previously  stated,  this  requirement 
prevents  municipalities  from  paying  small  amounts  of  the  principal  ir.  the 
early  years  and  large  amounts  in  the  latter  years  of  a bond  issue. 

Furthermore,  municipalities  are  required  to  include  in  the  tax  rate  the 
amount  of  principal  and  interest  which  is  due  in  that  particular  tax  year, 
it  is  incumbent  on  the  city  auditor,  the  town  accountant  or  town  treasurer 
to  notify  the  board  of  assessors  of  the  amount  of  debt  falling  due  during 
the  current  fiscal  year.  The  board  of  assessors  then  has  the  obligation  to 
make  sure  that  provision  is  made  in  the  tax  levy  to  take  care  of  the  payment 
of  the  debt.  Thus  the  taxpayers  are  required  to  pay  all  outstanding  bonds 
and  the  interest  thereon  in  the  year  in  which  they  fall  due.  There  i s no 
“tax  limit11  in  Massachusetts;  that  is,  there  is  no  provision  in  the  law 
which  states  that  the  tax  rate  cannot  exceed  a certain  amount.  Consequently, 
the  tax  rate  must  be  sufficient  to  pay  any  principal  and  interest  which  may 
become  due  on  funded  indebtedness. 

Another  provision  of  the  law  which  assures  that  bonds  and  notes  are  relatively 
secure  is  the  requirement  that  alf  school  bond  loans  which  are  made  outside 
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SPACE  NEEDS  AND  THE  CURRICULUM  PLANNING  PROCESS 


CHAPTER  11-4 

The  rapidly  rising  costs  of  school  construction  greatiy  alarm  Massachusetts 
citizens.  Their  attitude  is  understandable  for  as  local  and  state  tax- 
payers they  will  be  sharing  the  payments  for  a new  school  for  twenty  years. 
A we  1 1 -designed  and  wel 1 -constructed  school  building,  however,  should  serve 
the  community  for  sixty,  eighty,  or  more  years.  Thus,  it  is  imperative 
Chat  each  community  plan  and  construct  new  schools  which  will  remain 
educationally,  structurally,  and  arch i tectural l y sound  for  as  many  years 
as  possible. 


the  number  of  students  and  the  grades  comes  fr 
projected  enrollments  and  the  capacity  of  exii 
a district.  Construction  projects  are  plannc 
of  the  student  capacity  needed  for  the. projeci 

Preparing  projections  of  future  enrollments  i« 
planning  new  facilities.  The  essential  elerru 
jecting  school  membership  in  cities  or  towns  « 
enrollments,  (2)  historical  cohorts"'  on  grade 
births  to  residents,  (4)  planned  housing  star 
for  new  housing  units  and  (6)  economic  condit 


This  chapter  will  review  some  of  the  current  practices  in  planning  a 
school  facility  which  will  meet  present  educational  space  requirements  and 
also  adapt  to  future  changes.  Six  schools  constructed  in  the  last  few 
years  are  described  at  the  end  of  the  chapter  as  examples  of  the  quality 
and  effectiveness  of  the  educational  environment  provided  for  Massachusetts 
students. 

The  need  for  school  facilities  is  determined  from  a number  of  socio-economic 
factors  reflecting  the  unique  combination  of  circumstances  for  each  school 
district.  The  most  important  elements  for  planning  a new  school  are: 

(1)  the  number  of  students,  (2)  the  type  of  educational  program  and  (3) 
the  methods  of  teaching  and  learning.  From  these  essential  elements  the 
size,  type  and  kind  of  instructional  spaces  are  determined. 

Determining  the  Need  for  Student  Accommodat ions 


Table  1 provides  an  example  of  a projection  f< 
historical  growth  of  the  last  three  years, 
caution  — this  caution  must  be  emphasized  — 
reliable  the  day  after  they  are  prepared.  I n 
completely  invalid,  and  a new  series  should  b 
latest  conditions  in  a city  or  town.  Anytim 
because  by  then  births  and  housing  starts  fro 
and  a more  stabilized  enrollment  preferably  a 
ready  for  calculating  new  cohorts  and  project 
town. 

The  projection  in  Table  1 shows  that  enrol Ime 
elementary  grades  (1-4)  because  number  of 
to  199.  Therefore,  the  existing  facilities 


Schools  must  be  planned  to  accommodate  a required  number  of  students 
and  specified  groups  of  grades.  The  basic  Information  for  determining 


Cohorts  are  the  relation  between  the  number 
the  next  grade  over  a period  of  time,  i.e., 
three  years,  five  years  or  ten  years. 
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the  number  of  students  and  the  grades  comes  from  a comparison  of  the 
projected  enrollments  and  the  capacity  of  existing  school  facilities  in 
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a number  of  socio-economic 
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ng  a new  school  are: 

town . 

lional  program  and  (3) 
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to  199.  Therefore,  the  existing  facilities  do  not  need  to  be  increased. 
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the  next  grade  over  a period  of  time,  i.e.,  grade  1 to  grade  2 for 
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Table  1 

Estimates  and  Projections  for  Enrollment  * 3-year  Cohorts 
Publ ic  Schools 


Actual  Projected 


J9ZP 

Cohorts 

1971 

1972 

1973_^ 

197** 

1925 

1976 

-1977 

1978 

1979 

1980 

B i rths 
(-6) 

232 

C 1 -^7) 

239 

222 

203 

184 

217 

199 

Estimates 
200  200 

200 

200 

(K-5) 

298 

(1.33) 

295 

270 

245 

289 

265 

266 

266 

266 

266 

266 

i 

371 

(0.97) 

351 

326 

298 

270 

319 

293 

294 

294 

294 

294 

2 

329 

(1.03) 

360 

340 

316 

289 

262 

309 

284 

285 

285 

285 

3 

315 

(1.0*0 

339 

371 

350 

325 

298 

270 

318 

293 

294 

294 

4 

340 

(1.03) 

?28 

353 

386 

36** 

338 

310 

281 

331 

305 

306 

K-4 

1651 

1673 

1660 

1595 

1537 

1482 

1W*8 

1443 

1469 

1444 

1445 

5 

321 

(1.05) 

350 

338 

36** 

398 

375 

348 

319 

289 

341 

314 

6 

303 

(l.oo) 

337 

368 

355 

382 

*♦18 

394 

365 

335 

303 

358 

7 

322 

(1.05) 

303 

337 

368 

355 

382 

*♦18 

394 

365 

335 

303 

8 

4Q4 

(1.06) 

2J8 

318 

35** 

386 

373 

*♦01 

439 

414 

383  _ 

352 

5-8 

1350 

1328 

1361 

1441 

1521 

1548 

1561 

1517 

1403 

1362 

1327 

9 

352 

(0.95) 

*♦28 

358 

337 

375 

*♦09 

395 

425 

465 

439 

406 

10 

287 

(0.90) 

33** 

*♦07 

340 

320 

356 

389 

375 

404 

442o 

417 

1 1 

273 

(1.02) 

258 

301 

366 

306 

288 

320 

350 

338 

364 

398 

12 

291 

278 

263 

307 

373 

312 

29** 

326 

—357 

345 

?7V 

9-12 

1203 

1298 

1329 

1350 

137** 

1365 

1398 

1476 

1564 

1590 

1592 

K-12 

4204 

*♦299 

*♦350 

*♦386 

*♦*♦32 

*♦395 

4407 

4436 

4436 

4396 

4364 

S.E. 

59 

(0.016) 

64 

65 

66 

66 

66 

66 

67 

67 

66 

66 

In  the  middle  grades  the  enrollment  will 
existing  school  with  a student  capacity  c 
addition  to  accommodate  about  400  to  500 
the  housing  developments  that  might  be  ar 

Finally,  the  old  high  school  with  a stude 
an  addition  to  accommodate  about  800  stud 
expected  to  reach  about  1600  by  1980. 

Determining  Space  Requirements 

There  exists  a direct  relationship  betwee 
a school  district  develops  and  the  requir 
tional  program  has  its  unique  space  requir* 

Recently  the  State  Department  of  Educatioi 
titled  Minimum  Curriculum  Standards  (June 
program  of  studies  and  prescribes  activiti 
(K-6) , junior  high  (7-9)  and  senior  high  1 
first  program  listed,  requires  opportuniti 
electives  in  grades  9-12  and  to  use  media 
by  painting,  scul pture, ceramics  and  fabric 
program  requirements  to  the  design  and  fu 
apparent.  Minimally,  the  art  space  needs 
and  fabricating  and  an  area  for  dusty  acti 
ceramics.  The  number  of  spaces  for  each 
(1)  the  number  of  students  taking  art  clas 
available,  (3)  the  number  of  times  each  cl 
of  teaching  and  scheduling. 
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'ol Iment  - 3-y ear  Cohorts 
?!  s 


> 

1976 

1977 

1978 

1979 

1980 

7 

199 

Estimates 
200  200 

200 

200 

> 

266 

266 

266 

266 

266 

) 

293 

29** 

29** 

29** 

294 

> 

309 

28** 

285 

285 

285 

270 

318 

293 

29*+ 

294 

> 

310 

281 

-J31 

. 305 

306 

! 

\uus 

1443 

1469 

1444 

1445 

3**8 

319 

289 

3**1 

314 

1 

39** 

365 

335 

303 

358 

*♦18 

39** 

365 

335 

303 

**01 

**39 

414 

383 

352 

1561 

1517 

l**03 

1362 

1327 

395 

**25 

**65 

**39 

406 

389 

375 

404 

*4*2 

O 

417 

320 

350 

338 

36** 

398 

29** 

326 

3**  5 

?7i 

1398 

1**76 

156** 

1590 

1592 

4407 

4436 

***+36 

4396 

4364 

66 

67 

67 

66 

66 

In  the  middle  grades  the  enrollment  will  increase  until  1976,  so  the 
existing  school  with  a student  capacity  of  1052  students  must  have  an 
addition  to  accommodate  about  400  to  500  students,  depending  again  on 
the  housing  developments  that  might  be  anticipated  in  the  district. 

Finally,  the  old  high  school  with  a student  capacity  of  812  students  needs 
an  addition  to  accommodate  about  800  students  because  enrollments  are 
expected  to  reach  about  1600  by  1980. 

Determining  Space  Requirements 

There  exists  a direct  relationship  between  the  educational  program  that 
a school  district  develops  and  the  required  space  needs.  Each  instruc- 
tional program  has  its  unique  space  requi  rements*. 

Recently  the  State  Department  of  Education  issued  a working  draft  en- 
titled Minimum  Curriculum  Standards  (June,  1971)-  It  describes  a minimal 
program  of  studies  and  prescribes  activities  by  grade  groups  for  elementary 
(K-6) , junior  high  (7-9)  and  senior  high  (9-12).  Art,  for  example,  the 
first  program  listed,  requires  opportunities  for  all  students  to  take 
electives  in  grades  9-12  and  to  use  media  in  developing  manipulative  skills 
by  painting,  scul pture, ceramics  and  fabrication.  The  Implications  from 
program  requirements  to  the  design  and  functions  of  space  are  immediately 
apparent.  Minimally,  the  art  space  needs  a clean-air  area  for  painting 
and  fabricating  and  an  area  for  dusty  activities  such  as  sculpture  and 
ceramics.  The  number  of  spaces  for  each  activity  is  directly  related  to: 
(I)  the  number  of  students  taking  art  classes,  (2)  the  number  of  courses 
available,  (3)  the  number  of  times  each  class  meets  and  (4)  the  methods 
of  teaching  and  scheduling. 
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Exhibit  I presents  three  of  the  four  essential  facts  and  indicates  that, 
based  on  the  number  of  students,  a space  for  arts  and  crafts  would  require 
25  teaching  stations  or  periods.  A space  for  30  teaching  stations  of 
graphics  and  a space  for  painting  and  general  art  would  also  be  required 
in  this  school. 

Educational  Program  Specifications 

An  education  program  specification,  required  by  the  School  Building 
Assistance  Bureau,  takes  many  forms  and  in  some  cities  and  towns  is  used 
as  a delaying  technique  to  avoid  construction.  Local  participants  in 
the  first  series  of  Regional  Conferences  for  this  study  want  and  need 
help  in  preparing  educational  specifications.  They  wish  the  process 
could  be  computerized. 

In  developing  and  maintaining  any  Instructional  program,  a district  should 
have  educational  program  specifications  on  file,  that  could  be  reviewed 
periodically  to  incorporate  changing  concepts,  Ideas  and  methods  of  instruc- 
tion and  learning.  A school  district  could  also  use  a checklist  for 
determining  future  maintenance  programs  and  new  facilities.  In  the  Appen- 
dix, Exhibit  1)  briefly  describes  sor  of  the  general  requirements  for 
art  spaces.  Exhibit  III  shows  a comprehensive  checklist  for  evaluating 
art  facilities.  Exhibit  IV  presents  a summary  of  instructional  and 
service  areas.  There  are  18  instructional  areas  listed  and  2k  supporting 
spaces  for  a secondary  school.  Each  would  be  described  as  art  is 
described  in  Exhibit  II. 

Establishing  Student  Capacities 

In  Massachusetts  there  are  no  standards  for  establishing  student  capacities. 


Exhibit  I 


Detailed  Schedule  of  the  Propos* 
using  SBAB  Form 


Antici-  Subject  Pi 

pated 
Enroll- 
ment  


ART 

Arts  and 
Crafts 
10-12 


85  2 

40  2 

15  2 


Sculpture  1 
Sculpture  11 
Arts 


11,12 


35 

15 


3 

5 


Graphics  1 16  10 

Graphics  11  40  10 


General  Art  150 


3 
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Exhibit  1 


Detailed  Schedule  of  the  Proposed  Educational  Program 
using  SBAB  Form  61  R! 


1 2 

Antici-  Subject  Proposed  No.  of  Teaching  Spaces 

pated  Sections  Stations 

Enroll-  Required 

ment 


ART 


Arts  and 

85 

Crafts 

40 

10-12 

15 

Sculpture  1 

35 

Sculpture  1 1 

15 

Arts 

11,12 

Graphics  1 

16 

Graphics  11 

40 

General  Art 

150 

2 

2 

2 


3 

5 


10 

10 


3 


2k  k 8 

2 k 

1 2 


25  1 


20  1 10 

20  2 20 

30  1 


2k 


7 21  1 
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Exhibit  I,  Chapter  11-2,  shows  Form  SBAB-61  Rl,  which  describes  a proposed 
educational  program  and  determines  the  number  of  i nstruct ional  spaces 
required  for  a program.  There  can  be  a variety  of  results  from  this  form, 
if  basic  factors  are  increased  or  reduced.  For  example,  note  the  change 
in  requirements  (3.7  to  5 rooms)  if  class  size  is  increased  (30  students) 
or  decreased  (25  students)  but  the  number  of  periods  in  a week  is  held 
constant  at  30  for  room  or  space  use. 


Educat ional 
Program 

Anticipated 
Enrol Iment 

Subj  ect 
Per iod/wk 

Proposed 

Class 

Size 

No.  of 
Sections 

Teaching 
St  at  ions 
Requi red 

1 nstr. 
Sp  aces 

Engl i sh  1 

600 

5 

20 

30 

150 

5.0 

English  1 

600 

5 

25 

2k 

120 

4.0 

English  1 

600 

5 

28 

22 

110 

3.7 

Another  factor  that  could  increase  or  reduce  the  number  of  instructional 
spaces  is  the  number  of  periods  the  space  is  available  in  a week.  Most 
secondary  schools  have  6,  7 or  8 periods  in  a day,  usually  extending  for 
kO  to  70  minutes.  Some  are  experimenting  with  modular  scheduling  of  15, 

20  or  30  minutes.  Consequently,  the  number  of  potential  periods  to  meet 

the  State  Board  of  Education  regulation  of  5i  hours  of  instruction  for  each 
student  increases  from  11  for  30  minute  ,,mods,,  to  22  for  15  minute  mods. 


For  the  majority  of  schools  a 6-  or  8-period  day  provides  a 30-  to  4o-period 
week.  Therefore,  the  final  computation  in  spaces  would  change,  for 
example  as  follows: 


Teach i ng 
Stations 
Requi red 

I nstruct ional 
Spaces 

150 

6 Periods 
5.0 

7 periods 
4.3 

120 

4.0 

3.5 

110 

3.7 

3.2 

In  modular  scheduling,  one  purpose 
students  to  schedule  blocks  of  tim< 
would  take  place  in  the  much  large 
schools  provide  a variety  of  class 
hear  a lecture  or  demonstrat ion  fo 
groups  of  12  or  15  students  might  < 

This  varies  the  use  of  a space  or 
students,  teachers,  and  subject  anc 
factor  for  the  determination  of  sti 
“utilization  factor1'  is  80  or  90  p< 


for  example  as  follows: 

Teaching 

Stations 

Required  100 

6 

percent 

7 

l 

150  5.0 

4.3 

{ 

120  4.0 

3.5 

l 

110  3.7 

3.2 

L 

Consequently,  the  spaces  vary  from 
has  a certain  amount  of  flexibility 

Exhibit  V shows  a complete  school  c 
acceptable  or  "optimal"  capacity  oi 
it  could  accommodate  3178  students 

It  is  reasonable  to  assume  that  the 
be  utilized  for  more  "optimal"  sche 
20  percent  saving  in  space.  Econc 
would  be  about  one-half  of  a senior 
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f results  from  this  form, 
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ds  in  a week  i s hel  d 


In  modular  scheduling,  one  purpose  is  to  provide  more  opportunities  for 
students  to  schedule  blocks  of  time  for  individual  study.  This  study 
would  take  place  in  the  much  larger  library  resource  center.  Some 
schools  provide  a variety  of  class  groups  so  that  150  students  might 
hear  a lecture  or  demonstration  for  one  period  a week  and  later  small 
groups  of  12  or  15  students  might  discuss  the  demonstration. 


Teaching 

No.  of  Stations  Instr. 
Sections  Requi red  Sp  aces 


This  varies  the  use  of  a space  or  the  ability  to  arrange  scheduling  of 
students,  teachers,  and  subject  and  highlights  a third  and  important 
factor  for  the  determi nat ion  of  student  capacities.  If  the  use  or 


30 

150 

5.0 

24 

120 

4.0 

22 

110 

3.7 

tential  periods  to  meet 
s of  instruction  for  each 
22  for  15  minute  mods. 


"utilization  factor"  is  80  or  90  percent,  more  space  or  rooms  are  needed, 
for  example  as  follows: 


umber  of  instruct ional 

Teaching 
Stations 
Requi red 

100 

percent 

80 

percent 

90 

percent 

able  in  a week.  Host 

150 

6 

5.0 

2 

4.3 

6 

6.3 

7 

5.4 

6 

5.5 

7 

4.7 

usually  extending  for 

120 

4.0 

3.5 

5.0 

4.4 

4.4 

3.9 

dular  scheduling  of  15, 

110 

3.7 

3.2 

4.6 

4.0 

4.1 

3.5 

Consequently,  the  spaces  vary  from  3-5  to  6.3,  so  that  a school  facility 
has  a certain  amount  of  flexibility  by  changing  programs  and  schedules. 


rovides  a 30-  to  40-period 
s would  change,  for 


Exhibit  V shows  a complete  school  designed  for  2l4o  students  with  an 
acceptable  or  "optimal"  capacity  of  2713  (125  percent)  and  in  an"emergency" 
it  could  accommodate  3178  students  (or  133  percent). 


ct ional 
ces 

7 periods 
4.3 

3.5 

3.2 


It  is  reasonable  to  assume  that  the  planning  of  secondary  schools  could 
be  utilized  for  more  "optimal"  scheduling  and  somewhere  approximat ing  a 
20  percent  saving  in  space.  Economics  for  middle  or  junior  high  schools 
would  be  about  one-half  of  a senior  high,  or  12  to  16  percent.  Elementary 
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schools  are  not  utilized  at  nearly  100  percent  capacity.  In  view  of  the 
fact  that  most  of  the  larger  enrollments  for  Massachusetts  will  be  enter- 
ing secondary  schools  in  the  next  five  years,  an  average  of  10  percent  of 
the  space  submissions  might  be  a conservative  estimate  of  economy  in 
school  planning. 

Methods  of  Teaching  and  Learning 

A most  significant  determinant  of  initial  design  and  function  of  a school 
facility  depends  on  the  methods  of  teaching  and  learning.  At  the  two 
extremes  are  self-contained  classrooms  and  open-space  classrooms  which 
resemble  an  architectural  supermarket.  In  some  cases,  sad  to  say, 
architecture  leads  educators;  this  is  contrary  to  the  primary  principle 
of  school  planning  which  prescribes  "from  the  school  program  to  the  school 
plant.”  The  flexibility  of  design  and  the  logic  of  individualized 
learning  have  encouraged  architects  to  use  open-space  plans. 

Partially  open  space,  convertible,  expandable,  adaptable  and  dual-use  space 
are  also  prevalent  in  school  construction.  Educators  are  charging  at 
variable  rates,  and  the  design  of  new  facilities  must  be  capable  of  accom- 
modating new  demands  and  converting  back  to  older  plans. 

In  summary,  the  educational  space  requirements  for  a school  are  determined 
by  the  process  of  projecting  future  school  enrollments,  the  method  of 
converting  student  choices  for  courses  of  study  into  types  of  instructional 
spaces,  and  the  description  of  the  objectives  and  activities  required  by 
the  educational  program.  These  known,  foreseeable  and  sometimes  subtle 
factors  guide  administrative  decision  makers  and  architects  in  planning 
an  acceptable  school  facility. 
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state,  and  evaluated  the  quality  of  each  instructional  space  in  the 
school.  The  schools  include  two  elementary  schools,  one  regional 
junior  high  school,  two  senior  high  schools,  and  one  regional  vocational- 
technical  school.  In  past  years,  a 1000-point  rating  instrument  was 
used  to  rate  school  facilities,  but  the  study  team  determined  that  this 
instrument  would  yield  a superior  rating,  in  the  high  900's,  for  each 
of  these  six  schools  without  appropriate  description  and  differentiation 
of  quality. * Thus,  a lengthy  survey  instrument  was  developed  which 
evaluated  a greater  number  of  items  than  the  previous  instrument  and 
which  defined  educational  requirements  more  appropriate  for  the  twenty- 
first  century.  The  six  buildings  evaluated  for  this  survey  represent 
some  of  the  best  educational  facilities  in  use  today,  and  buildings 
constructed  in  the  future  with  integrated  subsystems  must  equal  or 
exceed  the  quality  of  these  schools  as  identified  by  this  instrument. 

The  completed  instruments  for  each  school  are  available  in  the  working 
papers  of  the  study;  however,  brief  summaries  of  the  evaluations  for 
each  school  fol low: 

School  A - Elementary  School  (1970) 

This  elementary  school,  constructed  in  1970,  three  years  after  its  need 
was  first  identified,  is  a rectangular  structure  with  eight  small  interior 
courts.  The  school  accommodates  700  students  in  six  open-space  quad- 
rangles. Each  quadrangle,  in  turn,  is  subdivided  by  partitions  and  furni- 
ture into  four  teaching  spaces.  The  six  quadrangles  flank  two  sides  of  a 
- 

Older  schools,  constructed  before  1920,  usually  rate  below  500  on  this 
1000-point  instrument,  and  should  be  replaced.  Facilities  which  have 
been  remodeled  or  rehabilitated  usually  rate  above  500.  The  six  schools 

in  this  survey  would  rate  in  the  hich  900's,  providing  too  little 
variation  or  range  to  establish  qualitative  standards. 
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modern,  well-equipped  Instructional  materials  center  and  staff 
curricular  and  materials  workrooms.  There  are  excellent  spaces  for 
kindergarten,  boys1  gym  and  girls1  gym,  special  education,  art,  wood- 
shop,  a cafeteria  which  may  be  divided  into  four  dining  or  activity 
rooms,  and  several  guidance,  health  and  administrative  offices. 

On  the  whole,  this  school  receives  an  extremely  superior  rating.  It 
has  many  excellent  characteristics:  the  level  and  uniformity  of  lighting, 

the  heating  and  air  conditioning  capabilities,  the  carpeting,  the  mov- 
able furniture  and  equipment,  the  aesthetic  appeal  and  acoustical  properties 
of  its  interior  partitions,  and  its  dining  areas.  The  instructional 
materials  center  deserves  special  mention.  Located  in  the  center  of  the 
building  and  very  accessible  to  all  students,  it  contains  a very  large 
number  of  books  and  periodicals,  study  space  for  15  percent  of  the  student 
body,  wel 1 -equipped  study  carrels,  a language  laboratory,  four  small  group 
instructional  rooms,  a comprehensive  audio-visual  room,  curricular  work- 
room, staff  offices  and  TV  studio. 

The  school  is  not  without  several  minor  flaws.  Students  in  the  art  and 

woodshop  areas  have  poor  access  to  lavatories,  all  student  lockers  are 

open  and  project  out  from  the  walls,  and  the  lobby  is  a narrow,  confusing 
corridor.  Most  serious  is  the  absence  of  adequate  auditorium  space. 

A sunken  pit  in  the  1MC  seats  only  about  fifty  students,  and  one  quad 
accommodates  150  to  200  pupils;  consequently,  a "quad11  cannot  attend 
the  same  presentation. 

None  of  these  drawbacks  is  serious  enough  to  detract  from  the  overall 
evaluation  of  this  school  as  an  extremely  superior  facility  which  can 
adapt  to  a wide  range  of  educational  programs  and  space  needs. 


School  B - Elementary  School  (19&9) 

tical  properties  for  large-group  instruction.  Ti 

This  open-plan  elementary  school  was  completed  in  1969,  after  two  years 

open-plan  areas  are  indistinguishable,  and  student 

of  planning  and  construction.  It  is  an  addition  to  a modified  open- 

project  into  corridors.  Glare  comes  in  from  corr 

plan  building  erected  in  I960.  The  addition  is  designed  as  one  large 

none  of  these  characteristics  is  very  serious,  a c 

block  housing  450  students  in  grades  K-5-  Its  core  contains  an  instruc- 

tractive features  impair  the  instructional  functic 

tional  resource  center,  with  interchangeable  instructional  areas  on 

A notable  strength  in  this  school  is  the  close  cor 

three  perimeters  and  a small  theatre  on  the  fourth.  The  original 

building's  design  and  the  educational  program  crea 

building  was  designed  with  pairs  of  classrooms  connected  by  project 
areas.  This  concept  of  pairing  instructional  spaces  was  the  first 

Staff  and  students  make  active  use  of  the  advantag 

departure  from  the  self-contained  classroom  initiated  in  the  Quincy 

School  C - Junior  High  School  (1969) 

School  of  Boston  in  1867- 

Junior  high  schools  are  similar  in  design  and  func 

This  school  has  many  superior  characteristics,  particularly  in  its  open- 

This  regional  junior  high  school,  first  planned  in 

plan  addition.  The  instructional  resource  center  is  large,  well  lighted. 

in  1969,  is  a rectangular  structure  with  four  inte 

and  contains  5 >500  volumes  as  well  as  ample  audio-visual  equipment. 

are  59  instructional  spaces  which  can  accommodate  . 

Illumination  throughout  the  addition  is  excellent.  The  acoustics,  which 

Each  of  the  instructional  spaces  has  some  "super io 

seemingly  would  be  a problem  for  an  open-plan  and  instructional  space 

many  "good"  ones,  some  "adequate"  ones  and  several 

for  multiple  classes,  are  surprisingly  good  primarily  because  of  sound- 

conditions. Overall,  the  building  is  an  excel leni 

absorbing  carpet.  Aesthetic  considerations  are  excellent,  expecially 

which  should  provide  very  satisfactory  instructions 

in  the  little  theatre,  in  the  art  studio,  and  in  the  finishes  of  partitions 

of  this  century  and  a good  part  of  the  next. 

and  floors-  In  contrast,  the  original  building  is  far  less  exciting, 

but  it  represents  sound  design  for  the  time  it  was  built — a decade  ago. 

The  superior  features  include  a pool,  the  separatic 

areas,  the  library/instructional  materials  center,* 

Despite  the  national  acclaim  given  this  addition,  several  character istics 

homemaking,  shop,  and  science  spaces,  book  and  stuc 

are  less  than  superior.  Heating  units  are  exposed  and  easily  damaged  by 

staff  work  areas,  many  fire  exits,  fire-resistive  C 

students.  Students  and  staff  members  complain  of  the  building's  poor 

site  characteristics,  and  accessibility  for  handice 

thermal  qualities  and  lack  of  air  conditioning  on  warm  days;  and  the 

of  these  features  would  not  have  been  possible  If  t 

ventilation  system  in  several  spaces  (art  room,  theatre)  has  poor  acous- 

regional  school  serving  several  communities. 

151 


j 


tical  properties  for  large-group  instruction.  Traffic  lanes  in  the 
open-plan  areas  are  indistinguishable,  and  students'  lockers  open  and 
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which  should  provide  very  satisfactory  instructional  spaces  for  the  end 

in  the  finishes  of  partitions 

of  this  century  and  a good  part  of  the  next. 

ing  is  far  less  exciting. 

The  superior  features  include  a pool,  the  separation  of  noisy  and  academic 

t was  built — a decade  ago. 

areas,  the  library/instructional  materials  center,  language  lab,  art. 

Ion,  several  characteristics 

homemaking,  shop,  and  science  spaces,  book  and  student-project  storage. 

xposed  and  easily  damaged  by 

staff  work  areas,  many  fire  exits,  fire-resistive  construction,  general 

in  of  the  building's  poor 

site  characteristics,  and  accessibility  for  handicapped  students.  Many 

g on  warm  days;  and  the 

of  these  features  would  not  have  been  possible  if  this  had  not  been  a 

m,  theatre)  has  poor  acous- 

regional  school  serving  several  communities. 

O 
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Although  the  basic  archi tectural  design  does  not  reflect  a program  for 

equipped,  large,  contain  good  stora 

open-space  teaching,  there  are  nine  double  classrooms  which  provide  for 

any  educational  program.  Likewise 

large  group  instruction,  and  two  large  clusters  for  social  studies 

comprehensive  and  attractive,  altho 

which  will  accommodate  individualized,  team  or  open-space  learning 

for  a student  enrollment  approachin 

programs. 

Although  each  of  the  instructional 

The  structure  has  several  relatively  minor  inadequacies,  including  "hard" 

and  archi tectural  features,  the  bui 

acoustics,  glare,  a few  poorly  illuminated  areas,  a shortage  of  chalk- 

by some  serious  flaws.  Interchang 

board  space  in  two  of  the  59  i nstruct ional  areas,  excessive  heat  in  the 

usually  accommodate  nearly  35  pupil 

library  materials  center  and  the  interchangeable  classrooms,  only  two 

rooms  are  air  conditioned,  and  all 

instrumental  practice  room  and  a lack  of  essential  portable  equipment 

that  are  merely  adequate.  Acousti 

(i.e.,  exhaust  hood  for  a science  room,  a fire  extinguisher  in  the  art 

"hard"  in  the  interior  corridors  ar 

room) . 

are  designed  for  less  than  one-quar 

The  overall  rating  of  this  building  is  superior  for  educational  programs 

always  seem  crowded.  Finally,  the 

lane  road)  to  the  building  from  the 

in  the  1970's  and  well  into  the  2000's. 

for  pedestrian  sidewalks,  parking. 

School  D - High  School  (1970) 

accessibility.  Despite  many  admi 

all  rating  was  not  as  superior  as  1 

This  targe  high  school  was  completed  in  1970,  eleven  years  after  its  need 

specific  inadequacies  and  a genera 

was  first  determined.  It  currently  has  an  enrollment  of  3800  students 

areas.  In  general  the  individual 

and  contains  both  an  academic  and  vocational  program.  It  is  a conven- 

standing learning  environment,  and 

tional  three-story  design  that  combines  lofts,  blocks  and  clusters  of 

best  secondary  schools  in  the  nati< 

instructional  space.  The  overall  effect  is  somewhat  confusing,  and  this 

confusion  is  compounded  by  long  corridors  and  poor  overall  access.  The 

School  E - HTqh  School  (1970) 

facility  does  include  a number  of  outstanding  general-use  spaces;  a large 

The  need  for  this  large  high  schoo 

auditorium,  three  dining  areas,  two  large  gymnasia  and  several  smaller 

The  facility  was  completed  in  1970 

auxiliary  spaces  for  physical  education,  a superior  pool,  four  lecture 

is  situated  on  an  88-acre  site  and 

halls  and  a large  library  resource  center.  The  facilities  for  language 

lab,  science  and  physical  education  are  impressive.  They  are  well 

connected  by  bridges  and  courts, 
only  exterior  walls  are  permanent  1 
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3 program  for 

equipped,  large,  contain  good  storage  space  and  would  be  an  asset  to 

:n  provide  for 

any  educational  program.  Likewise,  the  library  resource  center  is 

1 studies 

comprehensive  and  attractive,  although  the  number  of  volumes  is  small 

learni ng 

for  a student  enrollment  approaching  4,000. 

including  "hard" 

Although  each  of  the  Instructional  areas  has  many  superior  educational 
and  architectural  features,  the  building's  overall  rating  is  lowered 

age  of  chalk- 

by  some  serious  flaws.  Interchangeable  classrooms  are  very  small  and 

ve  heat  i n the 

usually  accommodate  nearly  35  pupils  each.  Only  the  interior  class- 

)ms, only  two 

rooms  are  air  conditioned,  and  all  classrooms  have  illumination  levels 

)le  equipment 

that  are  merely  adequate.  Acoustics  are  also  adequate  but  are  especially 

ier  in  the  art 

"hard**  in  the  interior  corridors  and  science  labs.  The  dining  areas 

are  designed  for  less  than  one-quarter  of  the  current  enrollment  and 

ational  programs 

always  seem  crowded.  Finally,  there  is  very  limited  access  (one  2- 

lane  road)  to  the  building  from  the  main  road  and  inadequate  provision 
for  pedestrian  sidewalks,  parking,  bus  embarkation,  and  vehicular 
access ib i 1 i ty.  Despite  many  admirable  features,  this  building's  over- 
all rating  was  not  as  superior  as  the  other  five  schools.  it  has  several 

irs  after  its  need 

specific  inadequacies  and  a generally  confusing  access  to  instructional 

?f  3800  students 

areas.  In  general  the  individual  instruction  spaces  provide  an  out- 

It is  a conven- 

standing  learning  environment,  and  the  school  as  a whole  is  one  of  the 

nd  clusters  of 

best  secondary  schools  in  the  nation. 

onfuslng,  and  this 


all  access.  The 

School  E - High  School  (1970) 

se  spaces:  a large 

The  need  for  this  large  high  school  was  first  predicted  twelve  years  ago. 

several  smaller 

The  facility  was  completed  in  1970  and  serves  almost  5,000  pupils.  It 

?!  , four  lecture 

is  situated  on  an  88-acre  site  and  includes  nine  separate  buildings 

ities  for  language 

connected  by  bridges  and  courts.  It  has  impressive  program  flexibility; 

They  are  wel l 

only  exterior  walls  are  permanent  while  all  interior  walls  are  demount- 
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able  or  moveable.  The  design  of  the  school  reflects  a flexible  and 
modern  educational  program  and  represents  excellent  functional  quality 
for  expenditures. 

Paramount  among  the  planning  and  design  strengths  is  the  arrangement  of 

educational  functions  and  the  subdivision  of  facilities;  for  example, 

there  are  four  academic  houses,  a science  and  business  complex,  an 

administrative  unit,  an  arts1  complex,  a physical  education  building, 

a vocational  complex,  a service  building,  and  a hockey  rink  provided  by 

\ 

the  Metropolitan  District  -Gommiss ion.  There  are  four  cafeterias,  each 
divisible  into  four  dining  areas;  a central  instructional  resource 
center  and  a decentralized  unit  for  each  house,  providing  a capacity 
of  over  50,000  volumes;  and  excellent  audio-visual  equipment  for 
modern  educational  programming.  In  addition,  the  facility  contains 
four  modern  instructional  laboratories  (for  math,  language,  social 
studies,  and  reading),  eight  lecture  rooms,  large  audio-visual  spaces, 
and  a planetarium.  Although  this  school  is  very  large  (5000  students), 
it  is  thoughtfully  divided  or  decentralized  into  smaller,  educationally 
functional  units  or  complexes. 

The  quality  of  design  and  construction  is  generally  superior;  however, 
a few  flaws  do  exist.  Many  spaces  — interchangeable  classrooms,  for 

example are  plain  and  not  very  imaginative.  More  storage  area  is 

needed  in  classrooms  and  labs.  Most  serious  is  the  noisy  ventilation 
system  particularly  in  the  auditorium,  little  theatre,  several  inter- 
changeable classrooms  and  lecture  rooms.  This  flaw,  in  fact,  seriously 
impedes  effective  teaching  and  learning.  Illumination  and  acoustics  in 
interior  corridors  are  also  less  than  superior. 


On  the  whole,  however,  this  faci 
both  for  the  design  and  the  qua! 
While  one  can  dislike  schools  of 
minimizes  the  handicaps  of  a huq< 
careful  planning  and  instruction* 

School  F - Vocational  Technical  ! 

This  regional  vocational -techni c 
five  years  of  careful  planning  a 
the  country.  Built  of  modular 
modified  loft  with  two  interior  < 
and  the  building  occupies  only  ti 
building  will  house  about  700  st 
only  350  students.  An  addition 
classrooms  provide  maximal  flexil 
the  highest  quality. 

The  admirable  features  of  the  bu 
one  of  its  main  strengths  is  the 
material.  Acoustics,  lighting, 
superior,  as  well  as  the  conditi 
partitions.  Most  interior  part 
for  academic  instruction  flank  t 
will  enable  expansion  of  IMC  spa 
IMC  itself  is  large,  especially 
10,000  volumes,  a modern  audio-v 
cent  of  the  student  body.  Thje 
areas  and  opens  onto  an  exterior 
tional  and  technical  spaces  are 


fcol  reflects  a flexible  and 

On  the  whole,  however,  this  facility  receives  an  excellent  rating 

I excellent  functional  quality 

both  for  the  design  and  the  quality  of  its  instructional  spaces. 
While  one  can  dislike  schools  of  this  size,  this  particular  school 

Itrengths  is  the  arrangement  of 

minimizes  the  handicaps  of  a huge  educational,  facility  because  of  its 
careful  planning  and  instructional  space  affinities. 

l of  facilities;  for  example. 

I and  business  complex,  an 

School  F - Vocational  Technical  School  (1970) 

physical  education  building. 

I and  a hockey  rink  provided  by 

This  regional  vocational-technical  school  was  completed  in  1970  after 

pere  are  four  cafeterias,  each 

five  years  of  careful  planning  and  visits  to  other  facilities  across 

Iral  instructional  resource 

the  country.  Built  of  modular  construction,  it  is  a two-block 

Ihouse,  providing  a capacity 

modified  loft  with  two  interior  courts.  The  site  size  is  92  acres. 

Idio-visual  equipment  for 

and  the  building  occupies  only  three  acres.  At  full  capacity,  the 

Ition,  the  facility  contains 

building  will  house  about  700  students,  although  present  enrollment  is 

pr  math,  language,  social 

only  350  students.  An  addition,  however,  is  currently  planned.  The 

[s,  large  audio-visual  spaces. 

classrooms  provide  maximal  flexibility,  and  the  materials  used  are  of 

[ is  very  large  (5000  students). 

the  highest  quality. 

led  into  smaller,  educationally 

The  admirable  features  of  the  building  are  difficult  to  describe,  since 
one  of  its  main  strengths  is  the  skillfully  combined  effect  of  space  and 

generally  superior;  however. 

material.  Acoustics,  lighting,  heating  and  air  conditioning  are  all 

rchangeable  classrooms,  for 

superior.,  as  well  as  the  condition  and  finishes  of  floors  and  interior 

ive.  More  storage  area  is 

partitions.  Most  interior  partitions  are  demountable;  those  designed 

ious  is  the  noisy  ventilation 

for  academic  instruction  flank  the  instructional  materials  center  and 

ttle  theatre,  several  inter- 

will  enable  expansion  of  I MC  space  when  the  addition  is  completed.  The 

This  flaw,  in  fact,  seriously 

IMC  itself  is  large,  especially  for  a vocational-technical  school,  with 

illumination  and  acoustics  in 

10,000  volumes,  a modern  audio-visual  facility,  and  seating  for  12  per- 

erior. 

cent  of  the  student  body.  Thje  cafeteria  is  divisible  into  three  dining 

areas  and  opens  onto  an  exterior  court  for  outdoor  dining.  The  voca- 
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tional  and  technical  spaces  are  very  large  and  well  equipped  with  many 

tional  and  technical  spaces  are  very  large  and  well  equipped  with  many 


panels  (kalawall),  the  student  lockers,  the  ample  storage  space,  and 
the  superior  safety  zones  and  other  safety  provisions. 

Finally,  this  building  contains  several  features  not  found  in  other 
new  schools  which  serve  the  interests  of  staff  and  students  very  well. 
The  guidance  office  has  a private  entrance  so  parents  or  students  may 
enter  unobserved  by  other  students;  the  secretarial  and  teacher  work- 
rooms are  designed  for  great  efficiency;  the  mail  room  is  separate 
from  the  main  office;  classrooms  are  very  large  and  quiet;  lighting 
fixtures  have  a walnut  formica  case;  and  interior  corridors  are  very 
attractive. 

It  is  difficult  to  find  serious  fault  with  the  school.  Locker  rooms 
and  the  health  suite  could  be  larger;  the  auditorium  only  seats  160 
students  in  hard  plastic  chairs  (but  the  cafeteria  is  used  for  large 
meetings  or  productions);  and  the  gym  has  insufficient  office  space. 

The  overall  impression  is  a very  superior  school  in  almost  every  respect. 
Given  its  sound  coordination  of  the  educational  program  and  the  space 
requirements  and  the  high  aesthetic  quality  of  the  design,  this  school's 
rating  is  the  highest  possible. 

In  summary,  the  six  schools  surveyed  by  the  study  team  are  superior 
instructional  facilities.  The  three  junior  and  senior  high  schools  and 
the  vocational  school  contain  every  instructional  space  required  for 
a modern  educational  program.  Likewise,  the  two  elementary  schools 
are  facilities  well  suited  to  current  and  future  trends  in  elementary 
education.  However,  the  short-comings  in  each  school,  though  usually 


minor,  are  surprising  for  schools  bu 
short-comings  include  "hard1*  acoustii 
are  too  small  or  restricted,  uneven 
and  occasional  lack  of  flexibility  ii 
structional  spaces.  As  documented 
systems  schools  can  reduce  these  sho 
overall  quality  of  these  six  schools 

Equally  important,  the  study  team's  f 
systems  schools  through  a state  corp< 
flaws  found  in  most  of  the  six  schoo 
too  long  after  the  need  for  the  scho 
cost  was  more  than  necessary  because 
tions  for  construction.  Constructi 
the  survey  was  delayed  more  than  a d 
acknowledged  the  need  for  the  school 
the  building  doubled  and  the  interes 
Despite  these  obstacles , that  school 
by  the  study  team — now  provide  instr 
Massachusetts  can  take  justifiable  p 
nearly  12,000  students,  and  in  the  h 
since  the  enactment  of  Chapter  645  i 
is  to  provide  schools  of  similar  or 
for  less  cost. 
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minor,  are  surprising  for  schools  built  in  the  late  3960's.  These 
short-comings  include  "hard11  acoustics  ;in  corridors,  some  spaces  which 
are  too  small  or  restricted,  uneven  illumination,  noisy  ventilation 
and  occasional  lack  of  flexibility  in  the  three  secondary  school  in- 
structional spaces.  As  documented  ?n  Chapter  of  this  report, 
systems  schools  can  reduce  these  shortcomings  and  equal  or  exceed  the 
overall  quality  of  these  six  schools. 

Equally  important,  the  study  team's  proposals  for  building  and  financing 
systems  schools  through  a state  corporation  can  reduce  two  other  serious 
flaws  found  in  most  of  the  six  schools;  (1)  construction  was  completed 
too  long  after  the  need  for  the  school  was  first  determined  and  (2)  the 
cost  was  more  than  necessary  because  of  delays  in  approving  bond  obliga- 
tions for  construction.  Construction  of  one  of  the  six  schools  in 
the  survey  was  delayed  more  than  a decade  after  municipal  officials  had 
acknowledged  the  need  for  the  school.  In  that  interval,  the  cost  of 
the  building  doubled  and  the  interest  payments  on  the  debt  nearly  tripled. 
Despite  these  obstacles,  that  ^school — and  the  five  other  schools  surveyed 
by  the  study  team — now  provide  instructional  spaces  of  high  quality. 
Massachusetts  can  take  justifiable  pride  in  these  six  structures,  housing 
nearly  12,000  students,  and  in  the  hundreds  of  other  schools  completed 
since  the  enactment  of  Chapter  645  in  1948.  The  state's  challenge  today 
is  to  provide  schools  of  similar  or  better  quality  in  far  less  time  and 
for  less  cost. 
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THE  BUILDING  DESIGN  AND  CONSTRUCTION  PROCESS 


CHAPTER  11-5 

1 nt  roduct Ion 


one  from  those  who  apply.  In  some 
may  simply  invite  a limited  number 
three  architects  may  be  interviewe 
especially  in  tight  economic  situa 
apply  for  the  same  job. 


The  previous  chapters  have  outlined  the  existing  legal,  admi n istrat ive  and 
financial  procedures  involved  in  school  planning,  approval  and  construct  ion, 
but  largely  from  the  standpoint  of  the  state  and  municipal  bodies  participating 
in  the  process. 

The  two  main  groups  of  professional  participants  in  the  process  are  the 
design  team,  led  by  the  architect,  and  the  construction  team,  led  by  the 
general  contractor.  Since  many  of  the  findings  and  recommendations  found 
later  in  this  report  relate  to  the  work  of  these  two  groups,  it  will  be 
useful  to  have  a working  understanding  of  their  procedures  and  relation- 
ships. This  chapter  is  to  provide  that  background  for  readers  who  are  not 
already  familiar  with  the  process. 

It  attempts  to  identify  the  main  steps  and  central  figures  only  with  a 
particular  view  to  the  material  to  follow.  The  approach  is  generally 
chronological.  However,  it  should  be  recognized  that  the  process  is  not 
linear,  so  some  steps  may  be  concurrent,  while  others  may  sometimes  be  one 
way  and  sometimes  the  reverse  way. 

Architect  Interviews  and  Appointment 

A school  building  committee,  with  the  assistance  of  an  educational  consul- 
tant if  one  is  engaged,  invites  the  applications  of  architects  and  selects 


In  selecting  an  architect,  the  tow 
experience,  ability  to  control  cos 
techniques,  experience  of  the  arch 
aesthetics,  and  recommendations  of 
of  architects  are  applying  for  a ji 
all  of  them,  so  it  may  be  possible 
by  a systematic  and  objective  comp 
interviews  have  reduced  this  list 
should  visit  buildings  by  these  ar 
their  degree  of  satisfaction  with 

The  other  important  factor  in  any  : 
of  the  architect  as  a person,  sine 
crucial  to  a successful  working  exj 

Architects1  Fee  Schedules 

The  most  common  basis  for  determi 
the  project  construction  cost.  T 
American  Institute  of  Architects 
Book1'  which  also  explains  the  ter 
exceed  the  minimum,  but  reduction 
is  grounds  for  censure  by  and  exp 
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one  from  those  who  apply.  In  some  cases,  rather  than  advertise,  the  committee 
may  simply  invite  a limited  number  to  apply  for  the  job.  Thus  as  few  as 
three  architects  may  be  interviewed  in  some  circumstances,  while  in  others, 
especially  in  tight  economic  situations,  as  many  as  sixty  architects  may 
apply  for  the  same  job. 

Histing  legal,  admi  nist  rat  ive  and 

In  selecting  an  architect,  the  town  should  consider  such  factors  as  school 
experience,  ability  to  control  costs,  receptivity  to  and  experience  with  new 

Hanning,  approval  and  construction. 

techniques,  experience  of  the  architects  staff,  proximity  to  the  job. 

Hte  and  municipal  bodies  participating 

aesthetics,  and  recommendat ions  of  past  clients.  When  a very  large  number 
of  architects  are  applying  for  a job,  it  will  not  be  practical  to  interview 

Hipants  in  the  process  are  the 

all  of  them,  so  it  may  be  possible  to  reduce  the  list  to  a manageable  size 

H construction  team,  led  by  the 

by  a systematic  and  objective  comparison  of  their  written  credentials.  After 

Bidings  and  recommendations  found 

interviews  have  reduced  this  list  to  three  or  four,  members  of  the  committee 

■f  these  two  groups,  it  will  be 

should  visit  buildings  by  these  architects  and  talk  to  users  to  determine 

■ their  procedures  and  relation- 

their  Jcg ree  of  satisfaction  with  the  building. 

lackg round  for  readers  who  are  not 

The  other  important  factor  in  any  selection  is  simply  a subjective  evaluation 
of  the  architect  as  a person,  since  a good  i nterpersonal  relationship  is 

Id  central  figures  only  with  a 

crucial  to  a successful  working  experience. 

. The  approach  is  generally 


Cognized  that  the  process  is  not 

Architects*  Fee  Schedules 

while  others  may  sometimes  be  one 

The  most  common  basis  for  determining  architects*  fees  is  a percentage  of 
the  project  construction  cost.  The  maximum  fees  are  standardized  by  the 
American  Institute  of  Architects  and  are  set  forth  in  the  A.  I. A.  MBlue 
Book11  which  also  explains  the  terms  of  engagement.  Architects*  fees  may 

distance  of  an  educational  consul- 

exceed  the  minimum,  but  reduction  below  them  is  called  "fee  cutting"  and 

i cations  of  architects  and  selects 

is  grounds  for  censure  by  and  expulsion  from  the  A.l.A. 
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The  fees  attempt  to  be  a realistic  reflection  of  what  an  architect  will  need 
to  charge  to  do  a professional  job  for  different  kinds  of  work.  They  are 
based  on  a sliding  scale  related  both  to  project  size  (lower  percentage  for 
larger  jobs)  and  complexity  (lower  percentage  for  less  complex  work) . 

Other  bases  than  a percentage  of  the  construction  cost  are  used  to  determine 
architects*  fees.  Depending  on  the  exact  circumstances,  an  architect  and 
his  client  may  agree  upon  a single  lump  sum  to  cover  all  arch i tectura 1 
services,  or  they  may  decide  on  a process  in  which  payments  are  based  on 
the  architects'  direct  payroll  costs  of  performing  the  work  multiplied  by 
a factor  to  allow  for  indirect  costs,  overhead  and  profit  (so-called  Mcost- 
pl us") . 

Payments  to  architects  are  commonly  phased  according  to  the  proportion  of 
work  in  each  phase.  The  normal  fee  breakdown  is  as  follows: 


Schematic  design  phase  15% 
Design  development  phase  20% 
Construction  documents  phase  40% 
Bidding  or  negotiation  phase  5% 
Construction  phase  20% 


Work  in  addition  to  these  tasks  (such  as  the  construction  of  a presentation 
model  or  site  surveys)  is  customarily  charged  separately  on  a time  basis. 

Educational  Program  Specifications  ("Ed  Specs11) 

J,Ed  specs,"  which  have  already  been  discussed  in  detail  In  Section  M,  Chap- 
ter 2,  are  the  architect's  fundamental  brief  for  h?s  work.  In  some  cases, 
the  architect  may  participate  in  their  preparation.  Either  way,  the  allot- 
ment of  space  to  various  activities  and  the  interrelationships  between  these 
spaces  should  be  spelled  out  in  the  program  and  the  final  size  of  the  building 
should  be  a reflection  of  this.  The  quality  of  the  building  can  be  no  better 
than  the  quality  of  the  program. 


Site  Selection  and  Approval 

The  site  may  be  selected  by  the  municipal  it 

selection  of  the  architect.  If  the  archite 

assist  in  the  site  selection. 

Factors  which  should  be  considered  in  selec 

. convenience  of  location  to  the  stud 
. adequacy  of  size  for  the  number  of 
. cost  and  ease  of  acquisition 
. road  safety 
. topography 

. special  site  conditions  (rock,  swam 
. future  road  plans 
. future  town  growth 

. existence  and  adequacy  of  sewers  an 
. in  absence  of  sewers,  soil  percolat 

The  site  must  then  be  approved  by  the  Departi 
acceptability  of  sewer  facilities,  the  Depar 
and  the  School  Building  Assistance  8ureau  fo 
facil ities. 

Selection  and  Appointment  of  Consultants 

The  architect  is  assisted  in  the  preparation 
school  building  committee  and  the  educationa 
of  engineers  and  other  consultants  who  may  b 
municipality  or  by  the  architect.  If  they  a 
municipality,  the  architect's  fee  is  reduced 
cons  u 1 tant 1 s fee . 

The  main  consultant  is  the  structural  engine 
materials  and  structural  systems  and  enginee 
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hat  an  architect  will  need 

Site  Selection  and  Approval 

inds  of  work.  They  are 

The  site  may  be  selected  by  the  municipality  either  before  or  after  the 

ize  (lower  percentage  for 

selection  of  the  architect.  If  the  architect  is  selected  first,  he  can 

less  complex  work). 

assist  in  the  site  selection. 

:ost  are  used  to  determine 

Factors  which  should  be  considered  in  selecting  a site  are: 

»nces,  an  architect  and 

. convenience  of  location  to  the  student  population  being  served 
. adequacy  of  size  for  the  number  of  students 
. cost  and  ease  of  acquisition 

ir  all  arch i tectura 1 

. road  safety 

payments  are  based  on 

. topography 

. special  site  conditions  (rock,  swamp,  susceptibility  to  flooding) 
. future  road  plans 

the  work  multiplied  by 

. future  town  growth 

. existence  and  adequacy  of  sewers  and  other  services 

profit  (so-called  "cost- 

. in  absence  of  sewers,  soil  percolation  capacity 

ig  to  the  proportion  of 

i 

The  site  inust  then  be  approved  by  the  Department  of  Public  Health  for 
acceptability  of  sewer  facilities,  the  Department  of  Natural  Resources, 

i fol lows : 

and  the  School  Building  Assistance  Bureau  for  adequacy  for  the  intended 

15% 
'20% 
40% 
: 5% 
20% 

fac i 1 i t ies. 

Selection  and  Appointment  of  Consultants 

uction  of  a presentation 

ately  on  a time  basis. 

The  architect  is  assisted  ?n  the  preparation  of  his  plans  not  only  by  the 
school  building  committee  and  the  educational  consultant,  but  by  a number 

tail  in  Section  II,  Chap- 

of  engineers  and  other  consultants  who  may  be  employed  either  by  the 
municipality  or  by  the  architect.  If  they  are  employed  directly  by  the 

s work.  In  some  cases. 

municipality,  the  architect's  fee  is  reduced  by  an  amount  related  to  the 

Either  way,  the  allot- 

cons  u l tan t 1 s fee . 

iationships  between  these 

final  size  of  the  building 

The  main  consultant  Is  the  structural  engineer,  who  advises  on  soil  capacity 

building  can  be  no  better 

materials  and  structural  systems  and  engineers  the  structure  of  the  building 
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The  mechanical  engineer  will  advise  on  and  design  the  heating,  ventilating 
and  air-conditioning  system  and  other  mechanical  services.  Normally,  an 
electrical  engineer  is  employed  for  all  electric/electronic  parts  of  the 
project . 

Other  consultants  who  may  be  employed  include  a cost  consultant  to  provide 
a continuing  control  on  costs  at  each  stage  of  design  and  construction  and 
a kitchen  consultant  for  jobs  in  which  the  food  service  operation  is  complex. 

Cost  Estimates 

Cost  is  a crucial  factor  in  any  school  building  project.  Each  project  starts 
with  an  explicit  or  at  least  implicit  budget,  and  the  municipality  has  a 
right  to  demand  that  the  architect  work  within  it.  Many  school  building 
committees  will  ask  an  architect  at  the  interview  what  he  would  expect  the 
building  to  cost.  Although  that  may  be  premature,  the  architect  should  be 
able  to  give  a realistic  estimate  of  cost  at  as  early  a date  as  possible, 
if  the  committee's  expectations  are  unreasonably  low,  they  should  know  as 
soon  as  possible. 

Once  an  architect  has  made  an  estimate,  his  design  should  not  differ  sub- 
stantially from  this  unless  by  clear  agreement  with  the  committee.  A cost 
consultant  can  help  the  architect  make  a realistic  initial  estimate  and  can 
keep  him  to  this  budget  as  the  job  progresses  by  preparing  progressively  more 
refined  estimates  at  each  step  along  the  way.  If  at  any  point  the  architect's 
concepts  begin  to  get  expensive,  the  design  can  be  brought  back  within  the 
limits  of  the  budget  before  it  is  too  late.  This  process  Is  known  as  cost 
control . 


The  Design  Process 

The  design  process  is  a probli 
problems  of  the  space  needs,  i 
a solution  which  is  functional 

The  architect  is  assisted  not 
building  committee,  the  educat 
users  of  the  building  themselv 
architect  their  Ideas  and. the i 
is  very  much  a joint  effort. 

The  ultimate  form  of  this  comn 
technique,  which  brings  togeth 
periods  of  intense  concentrate 
everyone  to  have  his  say,  many 
process  is  two-fold.  The  firs 
maximally  involving  citizens  a 
is  to  speed  the  design  process 
time-consuming  and  inefficient 
most  design  procedures.  A typ 
to  be  "in  residence"  in  the  to 
of  a week  at  a time,  alternati 
work  out  some  of  the  questions 
in  a nearly  final  schematic  de 

The  design  process  is  divided 
concepts  to  more  specific  deta 
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The  design  process  is  a problem-solving  procedure  in  which  the  individual 
problems  of  the  space  needs,  the  site,  and  the  budget  are  integrated  into 
a solution  which  is  functional,  solid  and  pleasing  to  the  eye. 

The  architect  is  assisted  not  only  by  his  consultants  but  by  the  school 
building  committee,  the  educational  consultant  and,  in  some  cases,  by  the 
users  of  the  building  themselves.  All  these  people  continuously  give  the 
architect  their  ideas  and. their  reactions  to  his  ideas,  so  that  the  design 
is  very  much  a joint  effort. 

The  ultimate  form  of  this  communal  effort  is  the  “squatters"  or  "charrette" 
technique,  which  brings  together  all  the  people  involved  in  the  process  for 
periods  of  intense  concentrated  effort  and  exchange  of  ideas.  By  encouraging 
everyone  to  have  his  say,  many  mistakes  are  avoided.  The  purpose  of  the 
process  is  two-fold.  The  first  is  to  get  the  best  possible  building  by 
maximally  involving  citizens  and  other  knowl edgeabla  parties.  The  second 
is  to  speed  the  design  process,  since  the  technique  short-cuts  much  of  the 
time-consuming  and  inefficient  individual  consultations  that  characterize 
most  design  procedures-  A typical  charrette  procedure  is  for  the  architects 
to  be  "in  residence11  in  the  town  which  is  building  the  school  for  periods 
of  a week  at  a time,  alternating  with  a week  or  two  back  in  their  office  to 
work  out  some  of  the  questions  raised.  A series  of  such  visits  may  result 
in  a nearly  final  schematic  design. 

The  design  process  is  divided  into  two  phases,  progressing  from  general 
concepts  to  more  specific  details.  The  schematic  design  phase  starts  with 
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"bubble  diagrams'*  which  are  little  more  than  circles  or  rectangles  on  a 

The  other  plan  review  is  the  Department  of 

piece  of  paper,  drawn  to  a scale  related  to  the  areas  of  spaces  listed  in 

with  the  regulations  of  the  Board  of  Schoo 

the  program.  From  this  an  arrangement  of  spaces  is  developed  which  recog- 

other code-setting  agencies,  'departments,  < 

nizes  their  functional  relationships  and  relates  to  the  site  conditions. 

discuss  plans  with  the  Department  of  Public 

As  the  design  develops,  it  gradually  begins  to  define  a building.  The 

far,  but  the  official  approval  of  the  Supe 

schematic  design  is  complete  when  a viable  solution  has  been  reached  which 

to  the  contract  documents,  , i.e.,  the  work 

indicates  all  rooms  in  the  building,  room  heights,  levels,  materials,  and 

Even  this  approval  is  only  provisional,  de| 

the  exterior  treatment  of  the  building.  At  the  completion  of  the  schematic 
design,  the  chairman  of  the  school  building  committee  may  sign  the  drawings 

field  inspection. 

to  confirm  the  committee's  approval  of  them. 

Workinq  Drawinqs 

The  design  development  phase  takes  the  design  several  steps  further  to  pro- 

Working drawings  are  the  construction  draw 

vide  a level  of  detail  at  which  virtually  all  decisions  affecting  the  function 

culate  costs  and  later  build.  They  must  s 

and  appearance  of  the  building  have  been  made.  All  consultants  have  been 

details  of  construction.  The  more  complex 

deeply  involved  by  this  point,  and  if  designs  for  their  particular  building 

are  needed.  If  details  can  be  standardize 

function  have  not  been  drawn,  they  have  at  least  been  worked  out  in  sufficient 

drawings  can  be  kept  down.  In  general , co 

detail  to  ensure  that  construction  drawings  will  not  change  them  in  any  sig- 

on jobs  with  many  drawings.  Much  of  the  i 

nificant  way  and  that  a close  estimate  of  the  cost  can  be  made.  At  the  com- 

schedules with  only  a few  diagrams,  the  re 

pletion  of  this  stage,  the  chairman  of  the  school  building  committee  may 

vided  by  a list  of  numbers  or  descriptive 

again  sign  the  drawings. 

the  structure,  the  HVAC  plan,  and  the  elec 

are  provided  by  the  respective  consultants 


Plan  Reviews  and  Approvals 

ultimate  respons ibi 1 i ty  for  all  drawings. 

One  of  the  two  approvals  which  wi 1 1 have  been  obtained  during  the  design 
process  is  the  SBAB  review  of  floor  areas,  number  of  teaching  stations. 

Spec i f i cations 

special  spaces,  dining  areas,  etc.  Since  the  SBAB  must  approve  the  design. 

The  specification  is  a detailed  descriptic 

this  should  be  carried  out  before  the  design 'is  so  fixed  that  it  cannot 
be  changed  without  great  effort. 

working  drawings  and  a form  describing  ger 
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:angles  on  a 

The  other  plan  review  is  the  Department  of  Public  Safety  review  for  compliance 

sees  listed  in 

with  the  regulations  of  the  Board  of  School  house  Structural  Standards  and 

to  which  recog- 

other  code-setting  agencies,  'departments,  and  bureaus.  It  is  desirable  to 

* conditions. 

discuss  plans  with  the  Department  of  Public  Safety  before  progressing  too 

1 ding*  The 

far,  but  the  official  approval  of  the  Supervisor  of  Plans  can  only  be  given 

1 reached  which 

to  the  contract  documents,  , i.e.,  the  working  drawings  and  specifications. 

raterials,  and 

Even  this  approval  is  only  provisional,  depending  on  the  findings  of  later 

of  the  schematic 

field  inspection. 

ign  the  drawings 

Workinq  Drawinqs 

further  to  pro- 

Working  drawings  are  the  construction  drawings  from  which  contractors  cal- 

iecting the  function 

! 

culate  costs  and  later  build.  They  must  show  or  otherwise  explain  all 

£nts  have  been 

details  of  construction.  The  more  complex  the  building,  the  more  drawings 

iticular  building 

are  needed.  If  details  can  be  standardized  or  simplified,  the  number  of 

d out  in  sufficient 

drawings  can  be  kept  down.  In  general,  contractors  submit  higher  bids 

them  in  any  sig- 

on  jobs  with  many  drawings.  Much  of  the  information  can  be  reduced  to 

ade.  At  the  corn- 

schedules  with  only  a few  diagrams,  Che  rest  of  the  information  being  pro- 

committee may 

vided  by  a list  of  numbers  or  descriptive  data.  The  working  drawings  for 
the  structure,  the  HVAC  plan,  and  the  electr ?c/electronic  distribution  plans 
are  provided  by  the  respective  consultants.  Nevertheless,  the  architect  has 
ultimate  responsibility  for  all  drawings. 

ng  the  design 

Specifications 

ng  stations. 

>rove  the  design. 

The  speci f icat ion  is  a detailed  description  of  the  work.  Together  with  the 

hat  it  cannot 

working  drawings  and  a form  describing  general  and  special  contractual 
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provisions  (frequently  the  standard  A. LA.  Owner/Cont ractor  Agreement  form 
with  appropriate  modifications),  the  specifications  complete  the  package  of 
contract  documents  on  which  contractors  bid  and  by  which  the  execution  of  the 
contract  is  ultimately  governed. 

Specifications  usually  start  with  a statement  of  the  general  conditions  of 
the  contract,  which  deal  with  the  responsibilities  of  the  general  contractor. 
The  remainder  of  the  specification  is  a very  careful  and  detailed  descrip- 
tion of  the  construction  of  all  parts  of  the  building,  including  standards 
of  workmanship  and  qual ity.  The  document  supplements  the  working  drawings, 
taking  up  where  the  drawings  leave  off.  The  description  of  work  is  divided 
into  categories  corresponding  to  those. set  forth  in  the  Filed  Sub-Bid  Law 
as  well  as  into  other  standard  specification  divisions. 

Product  Information 

With  the  tens  of  thousands  of  building  products  in  existence,  management 
of  the  huge  body  of  product  data  becomes  difficult.  There  are  several  aids 
to  simplify  the  process.  One  is  Sweet*s  Archi tectural  Catalog  File. 

Architects  may  subscribe  to  this  13~volume  compendium  of  products.  Products 
are  cataloged  by  Sweet1 s indexing  system.  The  architect  thus  has  a conveniently 
cataloged  library  of  ready-to-use  product  data.  Moreover,  most  architects 
have  their  own  library  of  product  catalogs,  including  both  solicited  and 
unsolicited  literature. 

Each  of  the  above  assists  architects  in  finding  products,  but  when  an 
architect  needs  more  information,  he  will  turn  to  product  representat ives . 


These  salesmen  stand  ready  to  pro> 

and  assistance  in  using  and  spec:' 

representat ive  may  often  show  the 

Bidding 

The  legal  implications  of  the  bid 

Chapter  1.  For  our  purposes,  an  < 

1.  Invitations  to  bid  are  publi* 
various  trade  journals  and  n< 

2.  Contractors  and  subcontractor 
deposit,  pick  up  copies  of  tf 
issued  bid  forms  without  cost 

3.  Subcont ractors  file  bids  on  t 
are  made  public  and  a list  is 
The  submission  date  is  usual  1 
to  bid. 

4.  On  a prescribed  date,  a minirr 
general  contractors  submit  th 
filed  subcontracts  plus  all  g 
in  force  for  30  working  days, 
subcont ractor  they  intend  to 
lowest  subcont ractor  in  each 
tively  prudent  for  them  to  do 

5.  If  funds  are  available,  the  1 
contractor  is  accepted  by  the 
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These  salesmen  stand  ready  to  provide  varying  degrees  of  technical  know-how 

and  assistance  in  using  and  specifying  their  products.  A knowledgeable 

representative  may  often  show  the  architect  how  best  to  use  his  product. 

Bidding 

The  legal  implications  of  the  bid  procedure  are  described  in  Section  V, 

Chapter  1.  For  our  purposes,  an  outline  should  illustrate  the  basic  steps: 

1.  Invitations  to  bid  are  published  by  the  school  building  committee  in 
various  trade  journals  and  newspapers. 

2.  Contractors  and  subcontractors,  upon  payment  of  a small  refundable 
deposit,  pick  up  copies  of  the  full  set  of  contract  documents  and 
issued  bid  forms  without  cost. 

3.  Subcontractors  file  bids  on  the  work  In  their  categories.  These 

are  made  public  and  a list  is  sent  to  all  who  have  been  issued  pians. 
The  submission  date  is  usually  about  three  weeks  after  the  invitation 
to  bid. 

4.  On  a prescribed  date,  a minimum  of  four  days  and  usually  a week  later, 
general  contractors  submit  their  bids,  which  include  the  cost  of  all 
filed  subcontracts  plus  all  general  contract  work.  These  bids  remain 
in  force  for  30  working  days.  The  general  contractors  must  name  each 
subcontractor  they  intend  to  use.  They  are  not  obliged  to  choose  the 
lowest  subcontractor  in  each  field,  although  generally  it  is  competi- 
tively prudent  for  them  to  do  so. 

5.  If  funds  are  available,  the  lowest  eligible  and  responsible  general 
contractor  is  accepted  by  the  school  building  committee. 
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Bond  Issue  Referendum  and  Contract  Award 

Upon  accepting  the  lowest  general  contractors  bid,  the  school  building 
committee  notifies  the  municipal  authority  that  the  funds  must  be  made 
available.  The  mayor  or  selectmen  prepare  a warrant  or  file  the  necessary 
papers  with  the  municipal  legislative  body  to  authorize  bonds  for  construc- 
tion payments.  The  electorate  or  city  council  then  votes  on  the  matter, 
usually  about  three  weeks  after  the  receipt  of  bids.  If  the  referendum  is 
defeated,  the  project  is  either  shelved  or  redesigned.  If  the  issue  is 
approved  by  two-thirds  of  those  voting,  then  the  school  building  committee 
notifies  the  SBAB  of  the  bid  contract  to  receive  approval,  and  subsequently 
requests  the  approval  of  the  Emergency  Finance  Board.  Upon  receiving  these 
approvals,  the  school  building  committee  awards  the  contract  to  the  accepted 
general  contractor. 

The  General  Contractors  Role  in  the  Execution  of  the  Building  Contract 

Upon  contract  award,  the  general  contractor  takes  over  the  leading  role.  He 
is  in  charge  of  the  on-site  operation  and  is  responsible  for  all  construction 
work.  He  is  financially  liable  for  himself  and  all  subcontractors,  but  he 
also  has  the  most  potential  for  profit.  He  contracts  for  all  sub-trades  and 
controls  their  work  on  site. 

Scheduling  becomes  one  of  his  most  important  operations.  The  general  con- 
tractor must  coordinate  the  work  of  all  the  different  trades  with  his  own 
building  work  and  with  deliveries  of  materials.  This  includes  ensuring 
that  all  the  necessary  work  by  one  trade  is  done  before  the  next  one  begins, 
or,  if  they  are  on  site  at  the  same  time,  coordinating  their  activities. 


The  general  contractor  must  also  have  a good  kn< 
factors  (or  hire  someone  who  does)  in  order  to  i 
pertinent  problems  regarding  weather,  labor  marl 
site  problems,  and  economic  outlook.  A single  l 
estimate  off  by  an  amount  which  could  cause  ser 
the  incidence  of  bankruptcy  among  contracting  f 
kinds  of  business. 

Construction  Process 

After  receiving  notice  from  the  building  commit 
the  necessary  building  permits,  opening  his  con! 
erecting  a fence  around  the  work  area,  the  cont 
all  existing  buildings,  trees  and  other  objects 
the  new  building.  The  topsoil  is  then  stripped 
stored  in  a convenient  place  until  it  is  replac 
plete.  Earthmoving  equipment,  usually  crawler 
and  small  hydraulic  shovels  or  hoes,  is  then  br 
the  building  foundations  and  to  do  any  major  gr 
the  existing  ground  contours  to  the  new  structu 
low  level  of  investment  which  most  contractors 
ment,  many  of  these  machines,  as  well  as  most  c 
ment,  are  rented  from  firms  specializing  in  th i 
fairly  long-term  lease  or,  as  is  frequently  the 
the  hour.  In  the  former  case,  the  contractor  f 
operators,  so  that  for  all  practical  purposes  t 
the  duration  of  the  lease,  but  in  the  latter  ca 
its  own  operators. 
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school  building 
ds  must  be  made 
file  the  necessary 
bonds  for  construc- 
ts on  the  matter, 
f the  referendum  is 
if  the  issue  is 
building  committee 
al,  and  subsequently 
Upon  receiving  these 
itract  to  the  accepted 

luildinq  Contract 

the  leading  role.  He 
le  for  all  construction 
>contractors , but  he 
for  all  sub-trades  and 

s.  The  general  con- 
trades  with  his  own 
includes  ensuring 

► 

e the  next  one  begins, 
k thei r act ivi ties . 


The  general  contractor  must  also  have  a good  knowledge  of  prices  and  time 
factors  (or  hire  someone  who  does)  in  order  to  submit  bids  that  anticipate 
pertinent  problems  regarding  weather,  labor  market,  supplies  of  materials, 
site  problems,  and  economic  outlook.  A single  bad  oversight  can  throw  an 
estimate  off  by  an  amount  which  could  cause  serious  losses.  Not  surpris ingl y , 
the  incidence  of  bankruptcy  among  contracting  firms  is  high  compared  to  other 
kinds  of  business. 

Construction  Process 

After  receiving  notice  from  the  building  committee  to  proceed,  obtaining 
the  necessary  building  permits,  opening  his  construction  site  office  and 
erecting  a fence  around  the  work  area,  the  contractor  clears  the  site  of 
all  existing  buildings,  trees  and  other  objects  which  stand  in  the  way  of 
the  new  building.  The  topsoil  is  then  stripped  from  the  working  area  and 
stored  in  a convenient  place  until  it  is  replaced  when  the  building  is  com- 
plete. Earthmoving  equipment,  usually  crawler  tractors,  front-end  loaders 
and  small  hydraulic  shovels  or  hoes,  is  then  brought  in  to  excavate  for 
the  building  foundations  and  to  do  any  major  grading  required  to  adjust 
the  existing  ground  contours  to  the  new  structure.  Because  of  the  relatively 
low  level  of  investment  which  most  contractors  have  made  in  capital  equip- 
ment, many  of  these  machines,  as  well  as  most  cranes  and  other  large  equip- 
ment, are  rented  from  firms  specializing  in  this  business,  either  on  a 
fairly  long-term  lease  or,  as  is  frequently  the  case  with  large  cranes,  by 
the  hour.  In  the  former  case,  the  contractor  frequently  provides  his  own 
operators,  so  that  for  all  practical  purposes  the  equipment  is  his  own  for 
the  duration  of  the  lease,  but  in  the  latter  case,  the  equipment  comes  with 
its  own  operators. 
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Following  excavation  work  the  foundations  are  placed.  The  building  struc- 
ture is  erected  immediately  after  inspection  of  the  completed  foundations. 
Steel  and  precast  concrete  structural  members  can  be  assembled  quite  rapidly, 
since  they  need  only  to  be  fastened  into  place  and  then  are  immediately 
strong  and  able  to  carry  loads.  Cast-in-place  concrete  building  is  a much 
slower  proposition,  since  formwork  must  be  assembled  and  steel  reinforcing 
rods  placed  prior  to  pouring  the  concrete,  following  which  a wait  of  between 
a day  and  a week  or  more  is  necessary  to  allow  the  material  to  set  up  and 
develop  strength  before  the  forms  and  braces  can  be  removed. 

As  the  supporting  members  are  completed,  the  horizontal  decks  are  installed. 
Roofing  is  applied,  exterior  wails  are  erected  and  windows,  doors  and 
exterior  trim  are  installed  to  complete  the  exterior  of  the  building. 

Meanwhile,  work  on  the  interior  of  the  structure  has  been  closely  following 
the  progress  of  the  structure  and  enclosure.  Piping,  electrical  conduits 
and  mechanical  work  begin  almost  immediately  with  the  structure,  and  are 
fol  lowed  closel  y by  wall  and  ceilirg  supports  and  other  Juried11  elements. 
Finish  work  does  not  begin  in  a given  area  until  all  the  rough  and  dirty 
work  has  been  completed,  in  order  to  minimize  the  occurrence  of  accidental 
damage  to  finish  parts  and  materials.  Walls  and  ceilings  are  installed, 
lighting  fixtures  set  in,  the  building  is  painted  and  the  finish  floors  are 
laid.  Following  exterior  grading,  paving  and  landscaping,  and  an  overall 
cleanup,  the  contractor  turns  the  completed  building  over  to  the  school 
committee  for  their  use. 
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In  aggregate,  the  construction  Industry  Is  one  of  the  largest  Indostrles  In 
America.  The  total  volume  of  new  contracts  for  the  year  1969,  approximately 
equal  to  the  annual  volume  of  completed  construction,  entered  into  by  the 
four  hundred  largest  firms  in  the  field  was  on  the  order  of  $32  billion,  with 
estimates  of  the  total  value  of  new  contracts  to  all  firms  running  as  high 
as  $9C  billion.  Despite  this  respectably  large  total  dollar  volume,  indi- 
vidual construction  firms  are  relatively  small  when  compared  to  industrial 
companies:  273  out  of  the  400  largest  firms  contracted  for  less  than  $50 

million  each  in  new  work,  according  to  Engineering  News-Record  figures  for 
1970,  and  only  5^  undertook  new  work  in  excess  of  $100  million  per  firm. 

The  ten  largest  construction  firms  in  the  country  account  for  just  over  $8 
billion  in  new  domestic  contracts.  By  way  of  comparison,  the  ten  largest 
industrial  corporations  listed  in  Fortune  magazine's  1970  list  of  the  500 
largest  corporations  aggregated  sales  of  over  $99  billion  and  115  posted 
individual  sales  total  over  $1  billion. 

The  construction  industry  exhibits  a number  of  unique  characterist ics  in 
addition  to  the  small  size  of  the  typical  contracting  company.  Contractors* 
work  loads  vary  widely  and  are  extremely  sensitive  to  overall  economic  con- 
ditions. Mobility  is  low,  with  most  contractors,  except  for  the  largest 
firms,  being  local  operators  working  within  a half-hour  to  an  hour's  drive 
from  their  main  office.  This  lack  of  mobility  exacerbates  the  effect  of 
local  economic  cycles,  since  a contractor  in  a stagnant  area  where  little 
building  is  taking  place  is  unlikely  to  be  able  to  seek  new  work  very  far 


afield.  In  order  to  survive  in  such  an  e 
opted  to  keep  their  capital  investment  in 
to  a minimum,  since  labor  can  in  theory  b 
changing  work  loads,  while  capital  equipm 
costs  whether  used  or  lying  idle.  Accord 
1970  the  average  building  contractor  had 
equal  to  only  about  2 percent  of  its  annu 

Partly  a consequence  of  this  situation  an 
nature  of  most  conventional  construction, 
bled  from  a collection  of  more  or  less  un 
large  number  of  workers,  representing  as  1 
subcontractors  and  suppliers.  The  overal 
to  as  "organized  handicraft"  and  is  rema 
buildings  were  erected  fifty  and  one  hund 

Most  of  the  parts  and  materials  from  whict 
as  bricks,  pipe,  wire,  concrete,  plasterbc 
are  intended  to  serve  generalized  functior 
bled  into  endlessly  varied  combinations  tc 
by  a given  building.  This  method  of  consi 
intensive.  Since  few,  if  any,  parts  or  m« 
to  fit  together  with  any  others,  assembly 
of  extensive  cutting,  fitting  and  patching 
faces  and  special  conditions  which  occur, 
result  of  this  characterist ic  two  thirds  cfl 
struct  a building  is  performed  at  the  proB 
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afield.  In  order  to  survive  in  such  an  environment,  builders  have  generally 
opted  to  keep  their  capital  investment  in  machinery,  equipment  and  vehicles 
to  a minimum,  since  labor  can  in  theory  be  hired  and  laid  off  to  accommodate 
changing  work  loads,  while  capital  equipment  continues  to  incur  ownership 
costs  whether  used  or  lying  idle.  According  to . Enqi neer i ng  News-Record,  in 
1970  the  average  building  contractor  had  an  investment  in  capital  equipment 
equal  to  only  about  2 percent  of  its  annual  turnover  of  work. 


Partly  a consequence  of  this  situation  and  partly  the  cause  of  it  is  the 
nature  of  most  conventional  construction.  The  typical  building  is  assem- 
bled from  a collection  of  more  or  less  unrelated  parts  and  materials  by  a 
large  number  of  workers,  representing  as  many  as  forty  different  contractors, 
subcontractors  and  suppliers.  The  overall  process  has  aptly  been  referred 
to  as  "organized  handicraft"  and  is  remarkably  similar  to  the  way  in  which 
buildings  were  erected  fifty  and  one  hundred  years  ago  and  even  earlier. 

Most  of  the  parts  and  materials  from  which  buildings  are  assembled,  such 
as  br;cks,  pipe,  wire,  concrete,  plasterboard,  acoustical  tiles  and  so  on, 
are  intended  to  serve  generalized  functions  and  are  capable  of  being  assem- 
bled into  endlessly  varied  combinations  to  fit  the  conditions  represented 
by  a given  building.  This  method  of  construction  is  inevitably  labor- 
intensive.  Since  few,  if  any,  parts  or  materials  are  designed  specifically 
to  fit  together  with  any  others,  assembly  of  a building  becomes  a matter 
of  extensive  cutting,  fitting  and  patching  in  order  to  solve  all  the  inter- 
faces and  special  conditions  which  occur.  It  has  been  estimated  that  as  a 
result  of  this  character ist ic  two  thirds  of  all  the  labor  required  to  con- 
struct a building  is  performed  at  the  project  site. 
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be  gained  from  the  wage  rate  tables  pub 
for  a recent  school  project  in  Boston, 


Working  conditions  at  the  typical  building  site  are  far  from  optimal.  To 

be  gained  from  the  wage  rate  tables  pub 

give  some  obvious  examples,  at  least  until  the  building  is  roofed  over  and 


closed  in  so  that  it  is  weathert ight , the  progress  of  the  work  is  at  the 

and  skills.  While  not  all  contractors 

mercy  of  the  weather:  too  much  rain  or  snow,  low  temperatures  and  so  on 

school  and  other  public  construction  do 

can  slow  or  even  halt  progress.  Temporary  enclosures  and  heating  systems 

lost  time  due  to  friction  between  union 

brought  in  to  allow  construction  to  proceed  during  inclement  weather  are 

There  has  been  a gradual  refinement  of 

reflected  in  higher  contract  prices.  Inevitably,  quality  and  efficiency  of 

over  the  years,  intended  to  enable  the 

work  are  also  lower.  It  is  not  feasible  to  work  in  the  field  to  the  same 

force  to  increase.  Larger  components  a 

dimensional  tolerances  which  can  be  obtained  in  factory  situations  through 

which  require  fewer  field  operations  to 

the  use  of  precision  jigs  and  closely  controlled  working  conditions.  In 

planted  brick,  reducing  the  number  of  p 

order  to  assure  the  construction  of  safe  and  habitable  buildings,  the 

twelvefold.  Tb  endless  list  of  such  c 

designer  must  make  sure  that  his  safety  factor  or  margin  for  error  is  great 

lightweight  longspan  steel  joists,  plas 

enough  to  include  all  the  likely  variations  from  his  design  which  accompany 

handling  units,  and  prefabri cated  chimn 

field  construction.  This  practice  is  obviously  sound  and  necessary,  but 

approach  has  been  successful  in  helping 

it  requires  the  expenditure  of  more  money  to  achieve  the  intended  result. 

field  labor.  With  larger  pieces  brough 

Several  factors  have  been  active  to  prevent  any  significant  change  in  this 

field  labor  required  to  assemble  them  i 

situation  from  occurring.  Due  to  a combination  of  the  inability  of  contrac- 

previously noted,  however,  these  increa 

ting  firms  to  tie  up  available  cash  in  expensive  machinery  and  equipment. 

been  comparable  to  those  in  other  field 

and  a variety  of  other  factors,  the  degree  of  automation  In  the  building 

For  most  school  construction  projects  t 

industry  is  comparatively  low.  Accordingly,  it  is  not  surprising  that  the 

to  complete  the  building,  from  mobiliza 

overall  productivity  of  construction  labor  has  risen  far  less  during  the 

by  the  owner  of  the  finished  product,  r 

past  decade  than  that  of  labor  in  other  fields,  where  large-scale  mechaniza- 

a  half  years  and  more.  Perhaps  surpris 

tion  has  enabled  major  gains  in  output. 

loose  correlation  between  project  size 

Over  a long  period  of  time,  an  intricate  system  of  craft  labor  unions  and 

important  influence  on  the  duration  of 

jur isdict ions  has  developed.  An  idea  of  the  complexity  of  this  system  can 

skill  at  schedul ing  the  project  and  coo 

See  Appendix  3-1-1,  "Rough  determii 

new  schools  opening  in  September,  79 
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ire  far  from  optimal.  To 

be  gained  from  the  wage  rate  tables  published  by  the  Commonwealth,  which. 

jil ding  is  roofed  over  and 

for  a recent  school  project  in  Boston,  listed  over  fifty  separate  trades 

>s  of  the  work  is  at  the 

and  skills.  While  not  all  contractors  use  union  labor,  most  of  those  doing 

* temperatures  and  so  on 

school  and  other  public  construction  do,  in  order  to  minimize  the  risk  of 

>ures  and  heating  systems 

lost  time  due  to  friction  between  union  and  non-union  labor. 

ig  inclement  weather  are 

There  has  been  a gradual  refinement  of  the  conventional  building  process 

, quality  and  efficiency  of 

over  the  years,  intended  to  enable  the  productivity  of  the  on-site  labor 

in  the  field  to  the  same 

force  to  increase.  Larger  components  and  subassembl ies  have  been  developed 

factory  situations  through 

which  require  fewer  field  operations  to  install.  Concrete  block  has  sup- 

working conditions.  In 

planted  brick,  reducing  the  number  of  pieces  in  a masonry  wall  more  than 

itable  buildings,  the 

twelvefold.  The  endless  list  of  such  components  also  includes  items  like 

r margin  for  error  is  great 

lightweight  longspan  steel  joists,  pi asterboa rd,  packaged  rooftop  air 

his  design  which  accompany 

handling  units,  and  prefab ricated  chimneys.  To  a certain  extent,  this 

sound  and  necessary,  but 

approach  has  been  successful  in  helping  to  increase  the  productivity  of 

ieve  the  intended  result. 

field  labor.  With  larger  pieces  brought  to  the  job  site,  the  amount  of 

significant  change  in  this 

field  labor  requi red  to  assemble  them  is  decreased  somewhat.  As  has  been 

Df  the  inability  of  contrac- 

previously  noted,  however,  these  increases  in  productivity  have  not  yet 

machinery  and  equipment. 

been  comparable  to  those  in  other  fields. 

tomation  in  the  building 

For  most  school  construction  projects  the  time  required  for  the  contractor 

is  not  surprising  that  the 

to  complete  the  building,  from  mobilization  at  the  job  site  to  acceptance 

isen  far  less  during  the 

by  the  owner  of  the  finished  product,  runs  from  one  and  a half  to  two  and 

where  large-scale  mechaniza- 

a half  years  and  more.  Perhaps  surpr i s i ng 1 y , there  appears  to  be  only  a 
loose  correlation  between  project  size  and  construction  time.*  A very 

of  craft  labor  unions  and 

important  influence  on  the  duration  of  construction  is  the  contractor's 

plexity  of  this  system  can 

skill  at  scheduling  the  project  and  coordinating  the  work  of  the  various 
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new  schools  opening  in  September,  1970." 
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trades  and  subcontractors.  A great  deal  of  the  difference  between  a run-of- 

need  for  improved  scheduling  techniques  can 

the-mi 1 1 contractor  and  one  who  does  superior  work  is  determined  by  this 

relation  observed  between  project  size  and  c 

imoortant  activity. 

dispersion  of  finishing  times,  discussed  ver 

Scheduling  and  coordination  is  a two-aspected  problem.  The  first  aspect  is 

this  chapter  and  in  more  detail  in  Section  i 

the  relatively  simple  matter  of  task  precedence,  the  sequence  in  which  opera- 

There are  available  powerful  tools,  including 

tions  must  be  performed,  regardless  of  who  does  them.  To  give  an  example,  it 

analyses,  which  can  greatly  facilitate  the  sc 

is  obviously  not  possible  to  paint  a conventional  wall  until  it  has  been 

a job  by  a contractor.*  The  value  of  these  to 

installed,  and  it  is  wise  not  to  paint  it  at  all  unless  there  is  no  activity 

strated  in  the  federal  government’s  developme 

in  progress  nearby  which  would  tend  to  create  dust  and  dirt.  The  second 

carrying  submarines.  Of  a degree  of  complex? 

aspect  is  much  more  complex  and  involves  scheduling  the  entire  project  so 

building  look  like  a kindergarten  exercise  by 

that  two  or  more  trades  or  subcontractors  will  never  be  working  in  the  same 

conceive,  design  and  construct  a fleet  of  ine 

place  at  the  same  time.-’-  This  procedure  is  necessitated  by  two  major  factors: 

missiles  and  mobile  undersea  launching  vehicl 

(1)  the  conventional  division  of  labor  into  trades,  which  work  optimally  when 

contractors  and  subcont ractors  and  was  carrie 

workmen  can  stay  within  the  bounds  of  their  respective  specialties;  and  (2) 

the  extreme  fragmentation  of  the  construction  operation  itself.  The  parti- 

cipation of  so  many  subcontracting  firms  virtually  requires  that  the  overall 

* CPH  (Critical  Path  Method)  and  PERT  (Pro 

Technique),  while  differing  from  each  ot 
able  to  show  a great  deal  more  i n forma ti 

project  be  broken  down  into  a series  of  ci rcumscr ibed  tasks,  each  of  which  is 

possible  with  conventional  “bar  chart11  s 
or  activity  (for  instance,  "Pour  the  flo 

then  assigned  to  a subcontractor  for  execution.  In  order  to  determine  when 

presented  in  relation  to  (1)  all  of  the 
pleted  in  order  for  it  to  begin,  and  (2) 

and  how  well  each  of  these  tasks  is  completed,  it  is  important  to  keep  each 

may  not  begin  until  it  is  complete  itsei 
the  time  required  to  perform  each  activi. 

subcontractor  as  separate  from  the  others  as  possible.  Even  when  inspection 

manipulations  will  yield  not  only  the  to 

is  done  informally  by  the  next  subcontractor , as  is  frequently  specified,*— 

the  project,  but  also  which  activities  m 
mated  time  if  the  entire  project  is  to  b 
chain  of  activities  is  known  as  the  “cri 

these  intrinsically  complex  coordination  and  scheduling  problems  place  a 

CPM  and  PERT  schedules  are  updated  month 
order  to  give  an  accurate  picture  of  the 

great  premium  on  the  general  contractors  project  management  expertise.  The 

cause  of  the  large  number  of  activities 
which  the  master  schedule  for  a typical 
take  into  consideration,  the  compilation 
schedules  is  usually  performed  on  high-s 

See  Appendix  3-1-2,  “An  example  of  a scheduling-coordination  problem. “ 

consultants.  Current  prices  for  CPM  ser 
dollars  of  construction  contract.  These 

“■  E.g.,  “The  starting  of  work  in  any  space  will  be  construed  as  acceptance 

of  such  surfaces  as  being  satisfactory,  and  any  defects  in  this  work 
resulting  from  such  accepted  surfaces  will  be  corrected..."  (Typical 
clause  from  specification  for  new  Agassiz  School  in  Boston) 

of  a prebid  “outline"  activity  schedule 
detailed  project  task  schedule  with  the 
monthly  review  and  updating  of  the  sched 
completed.  These  services  are  readily  a 
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A qood  introduction  to  the  field  is  Proi- 
PERT,  by  J.  J.  Moder  and  C.  R.  Phillips. 
Reinhold,  New  York,  1964. 
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need  for  improved  scheduling  techniques  can  be  inferred 
relation  observed  between  project  size  and  completion  t 
dispersion  of  finishing  times,  discussed  very  generally 
this  chapter  and  in  more  detail  in  Section  111,  Chapter 


from  the  low  cor- 
ime,  and  the  wide 
in  Appendix  l to 
5. 


There  are  available  powerful  tools,  including  CPM  and  PERT-type  network 
analyses,  which  can  greatly  facilitate  the  scheduling  md  coordination  of 
a job  by  a contractor.*  The  value  of  these  tools  was  dramatically  demon- 
strated in  the  federal  government’s  development  of  the  Polaris  missile- 
carrying submarines.  Of  a degree  of  complexity  which  would  make  a mere 
building  look  1 i ke  a kindergarten  exercise  by  comparison,  the  program  to 
conceive,  design  and  construct  a fleet  of  inert ial 1 y-guided  ballistic 
missiles  and  mobile  undersea  launching  vehicles  involved  several  hundred 
contractors  and  subcont ractors  and  was  carried  out  in  less  time  than  original  1 


CPM  (Critical  Path  Method)  and  PERT  (Project  Evaluation  and  Review 
Technique),  while  differing  from  each  other  in  some  details,  are  both 
able  to  show  a great  deal  more  information  about  a project  than  is 
possible  with  conventional  “bar  chart1*  scheduling.  Each  individual  task 
or  activity  (for  instance,  “Pour  the  floor  slab  in  the  gymnasium1')  is 
presented  in  relation  to  (1)  all  of  the  activities  which  must  be  com- 
pleted in  order  for  it  to  begin,  and  (2)  all  of  the  activities  which 
may  not  begin  until  it  is  complete  itself.  Following  estimation  of 
the  time  required  to  perform  each  activity,  some  simple  arithmetical 
manipulations  will  yield  not  only  the  total  time  required  to  complete 
the  project,  but  also  which  activities  must  be  done  within  the  esti- 
mated time  if  the  entire  project  is  to  be  completed  on  time.  This 
chain  of  activities  is  known  as  the  “critical  path.”  In  practice, 

CPM  and  PERT  schedules  are  updated  monthly  or  more  frequently  in 
order  to  give  an  accurate  picture  of  the  progress  of  the  job.  Be- 
cause of  the  large  number  of  activities  (on  the  order  of  two  hundred) 
which  the  master  schedule  for  a typical  construction  project  must 
take  into  consideration,  the  compilation  and  updating  of  these 
schedules  is  usually  performed  on  high-speed  computers  by  professional 
consultants.  Current  prices  for  CPM  service  are  about  $1250  per  million 
dollars  of  construction  contract.  These  services  include  preparation 
of  a prebid  “outline"  activity  schedule  network,  development  of  the 
detailed  project  task  schedule  with  the  selected  contractor,  and 
monthly  review  and  updating  of  the  schedule  until  the  building  is 
completed.  These  services  are  readily  available  in  Massachusetts. 


A good  introduction  to  the  field  is  Project  Management  wi th  CPM  and 
PERT,  by  J.  J.  Moder  and  C.  R.  Phillips,  published  by  Van  Nostrand- 
Reinhold,  New  York,  1964. 


thought  possible,  due  largely  to  the  ability  of  the  scheduling  method  (PERT) 

construct  a building,  his  fixed  costs  will 

to  describe  the  progress  of  the  entire  job  and  all  the  interactions  between 

upward,  eventually  to  the  point  where  he  wi 

it-  various  components  in  a meaningful  way.  Obviously,  such  a tool  has  the 

effect  of  overhead  on  a contractor's  bid  pi 

potential  for  wide  application  to  the  building  industry.  it  has  been  used 

however,  and  most  contractors  doing  school 

on  a number  of  construction  projects,  primarily  large  in  scale,  and  has  been 

to  project  in  the  lengths  of  time  which  the 

very  successful  whenever  all  participants  took  the  schedule  seriously.  The 

The  core  of  the  scheduling  problem  is  foun< 

use  of  CPM  and  PERT  in  school  construction,  however,  is  comparatively  rare. 

design  and  construction  process,  which  pro^ 

In  order  to  secure  the  use  of  CPM  scheduling  and  similar  management  tech- 

ties for  delays  outside  of  the  contractor': 

niques,  the  owner  or  building  committee  must  require  their  use  as  a condi- 

by the  building  committee,  architect,  engij 

tion  of  the  contract.  This  is  the  approach  used  by  Massachusetts  Bureau 

approvals,  strikes;  slowdowns  or  other  lab< 

of  Building  Construction  and  is  beginning  to  be  applied  to  public  school 

delivery  of  needed  materials;  unacceptable 

situations;  the  two  systems  schools  currently  under  construction  Boston 

unforeseen  subsurface  conditions  and  inclei 

are  an  example.  Due  to  the  specialized  knowledge  and  data-processing 

the  more  common  examples  of  such  circumsta 

facilities  required  to  prepare  and  update  CPM  schedules,  outside  consul- 

tor's control  over  his  schedule  is  at  best 

tants  can  perform  this  function  most  efficiently.  They  must  be  paid  for. 

tary  control  over  many  of  the  basic  factor 

however,  either  directly  by  the  building  committee  or  indirectly  as  part 

perform  a contract,  few  contractors  are  ab 

of  the  contractor's  bid  price.  Consequently,  the  local  building  committee 

for  on-time  completion  and  still  remain  in 

must  be  convinced  that  the  costs  of  preparing  and  updating  the  CPM  schedule 

The  size  of  the  typical  contracting  firm  w 

will  be  repaid  by  having  the  school  available  for  use  earlier  than  would 

new  schools  within  the  Commonwealth  ranges 

otherwise  be  possible.  Costs  due  to  reduced  operating  efficiency  such  as 

spectrum  are  the  small  firms  for  which  a c 

occurs  when  a needed  school  building  is  not  available  at  the  beginning  of 

tary  school  is  a very  large  project,  possi 

a school  year  are  difficult  to  assess,  making  the  cost-effectiveness  of  CPM 

of  the  firm's  resources.  At  the  other  enc 

scheduling  hard  to  determine.  Furthermore,  even  with  a carefully  prepared 

some  of  which,  accordinq  to  Enqtneerinq  Ne 

CPM  schedule,  there  is  no  guarantee  that  the  project  will  be  completed  on  time. 

largest  contractors  in  the  country.  In  ge 

The  situation  is  complex;  at  the  most  rudimentary  level,  the  contractor's 

projects  which  are  sufficiently  large  and 

fixed  expenses  accumulate  at  a steady  rate  whether  he  has  a long  project. 

more  sopni st icated  management  skills  to  gc 

a short  one,  or  no  projects  at  all.  It  is  reasonable  to  assume  that  when 

which  show  up  in  their  overhead  costs,  ar< 

a contractor  plans  to  take  significantly  more  time  than  his  competition  to 

as  a result  of  developing  and  retaining  sc 

180 

'i 

93 


luling  method  (PERT) 

construct  a building,  his  fixed  costs  will  tend  to  drive  his  bid  price 

iteractions  between 

upward,  eventually  to  the  point  where  he  will  cease  to  be  competitive.  The 

iuch  a tool  has  the 

effect  of  overhead  on  a contractors  bid  price  is  not  overly  significant, 

it  has  been  used 

however,  and  most  contractors  doing  school  work  tend  to  vary  from  project 

scale,  and  has  been 

to  project  in  the  lengths  of  time  which  they  require  to  perform  the  work. 

ile  seriously.  The 

The  core  of  the  scheduling  problem  is  found  in  the  fragmentation  of  the 

-omparat i vel y rare. 

design  and  construction  process,  which  provides  a large  number  of  opportuni- 

management tech- 

ties  for  delays  outside  of  the  contractors  control  to  occur.  Late  decisions 

i r use  as  a condi - 

by  the  building  committee,  architect,  engineer  or  other  designer;  untimely 

?»chusetts  Bureau 

approvals,  strikes;  slowdowns  or  other  labor  disputes  at  the  job;  late 

to  public  school 

delivery  of  needed  materials;  unacceptable  performance  by  a subcontractor ; 

truction  in  Boston 

unforeseen  subsurface  conditions  and  inclement  weather  are  only  a few  of 

ta-processing 

the  more  common  examples  of  such  circumstances.  Accordingly,  the  contrac- 

outside consul- 

tor's  control  over  his  schedule  is  at  best  incomplete.  With  such  fragmen- 

'^ust De  paid  for. 

tary  control  over  many  of  the  basic  factors  affecting  the  time  required  to 

directly  as  part 

perform  a contract,  few  contractors  are  able  to  accept  total  responsibility 

building  committee 

for  on-time  completion  and  still  remain  in  business. 

n g the  CPM  schedule 

The  size  of  the  typical  contracting  firm  which  bids  on  the  construction  of 

r 1 ier  than  woul d 

fficiency  such  as 

new  schools  within  the  Commonwealth  ranges  widely.  At  one  end  of  the 
spectrum  are  the  small  firms  for  which  a one-  or  two-mi  1 1 ion-dol 1 ar  elemen- 

the beginning  of 

tary  school  is  a very  large  project,  possibly  one  which  will  require  all 

ffectiveness  of  CPM 

of  the  firm's  resources.  At  the  other  end  of  the  scale  are  large  firms. 

carefully  prepared 

some  of  which,  accordinq  to  Enqineerinq  News-Record,  are  among  the  fifty 

1 be  completed  on  time. 

largest  contractors  in  the  country.  *n  general , the  larger  firms  only  bid 

the  contractors 

projects  which  are  sufficiently  large  and  complex  to  allow  them  to  use  their 

s a long  project, 

more  sophisticated  management  skills  to  good  advantage.  Additional  expenses. 

assume  that  when 

which  show  up  in  their  overhead  costs,  are  incurred  by  large  contractors 

his  competition  to 

as  a result  of  developing  and  retaining  sophisticated  managerial  skills. 
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Below  a certain  project  size,  which  appears  to  be  in  the  vicinity  of  $4  to 
S8  million,  the  management  expertise  of  these  large  contracting  firms  does 
not  return  sufficient  advantages  to  offset  its  greater  costs.  Consequently, 
the  larger  firms  have  historically  tended  not  to  bid  public  school  work, 
leaving  it  to  the  smaller  builders  whose  fixed  costs  are  generally  lower. 

Both  the  trend  toward  larger,  more  complex  school  buildings  and  the 
increasing  interest  in  systems  building  techniques,  with  their  potential 
for  cost  savings  through  more  tightly  coordinated  and  scheduled  construction, 
strongly  imply  that  the  demand  for  professional  project  management  will 
increase  and  that  an  increasing  number  of  contractors  with  this  ability 
will  become  involved  in  the  construction  of  schools. 

In  summary,  the  process  of  making  a new  school  building  is  fragmented  at 
all  stages,  and  the  construction  phase  is  probably  the  most  fragmented  of 
all.  The  existing  situation  has  offered  little  incentive  or  assistance  to 
contractors  to  modify  their  working  and  managerial  methods.  Accordingly, 
change  and  modernization  have  moved  at  a slow  pace.  The  potential  exists, 
however,  for  significant  improvement  in  response  to  opportunities  presented 
by  the  widespread  introduction  of  systems  building  in  Massachusetts. 
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LABOR  MARKET  AND  UNIONS 
CHAPTER  III -2 


The  Status  of  the  Construction  Labor  Market 

Within  the  construction  industry  today,  many  problems  exist  relative  to  the 
construction  labor  market,  including  periodic  labor  shortages,  constantly 
increasing  wages  without  corresponding  increases  in  productivity,  and 
chronic  instability  of  employment-  These  and  other  factors  have  resulted 
in  rapidly  escalating  construction  costs  over  the  last  several  years.  This 
chapter  will  describe  and  analyze  some  of  the  factors  within  the  labor 
market  which  contribute  to  these  condi t ions . 

Labor  Shortages 

During  recent  years,  rising  volumes  and  complexity  of  construction  have 
required  larger  and  more  skilled  work  forces ; however,  in  many  trades 
traditional  channels  of  union  labor  supply  have  been  inadequate  to  meet 
this  demand.  The  industry  has  made  some  attempts  to  cope  with  this  con- 
dition by  attempting  to  lengthen  the  building  season,  training  new  workers, 
utilizing  non-union  labor  where  possible,  and  implementing  labor-saving 
innovations  in  the  process  of  const ruct ion . These  attempts  to  grow  and 
adapt  have  not,  however,  changed  the  basic  character ist ics  of  the  industry. 

Employment  remains  intermi ttent , with  work  lost  due  to  weather  conditions, 
to  the  ebb  and  flow  of  demand  in  local  markets,  and  traditional  industry 
practices.  A special  study  by  the  Bureau  of  Labor  Statistics  found  that. 
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of  thirteen  crafts  surveyed  in  four  major 
case  did  average  annual  hours  worked  exce 
the  industry  continues  to  underutilize  th 

Seasonality  continues  to  be  a major  prob) 
a considerable  volume  of  construction  act 
and  unemployment  rates  among  the  basic  tr 
boom  periods  of  either  labor  shortage  or 
seasonality  tends  to  lessen,  but  the  cons 
season  is  more  inefficient  and  costly  due 

The  problem  of  seasonality  has  received  t 
o^  government,  contractors  and  unions  foi 
1.  The  higher  incidence  of  adverse  weal 
in  the  i ndust r ial ized  states  of  the] 
2*  The  complexity  of  the  problem,  invo 
ments  of  the  construction  process  b 
3*  The  long-standing  existence  of  seas 
unemployment  and  peak  season  worker 
U.  Very  strong  and  unsettl ing  effects 
zation. 

Annual  Employment 

The  annual  average  construction  employim 
remained  fairly  stable  for  the  past  sev< 
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of  thirteen  crafts  surveyed  in  four  major  areas  across  the  nation,  in  no 
case  did  average  annual  hours  worked  exceed  1300  hours.  It  is  clear  that 
the  industry  continues  to  underutilize  the  bulk  of  the  available  labor  force 

Problems  exist  relative  to  the 

Seasonality  continues  to  be  a major  problem.  During  most  of  the  winter. 

: labor  shortages,  constantly 

a considerable  volume  of  construction  activity  is  either  shut  down  or  slowed 

ses  in  productivity,  and 

and  unemployment  rates  among  the  basic  trades  rise  dramatically.  During 

1 other  factors  have  resulted 

boom  periods  of  either  labor  shortage  or  high  construction  activity. 

the  last  several  years.  This 

seasonality  tends  to  lessen,  but  the  construction  process  during  the  off- 

;  factors  within  the  labor 

season  is  more  inefficient  and  costly  due  to  adverse  weather  conditions. 

iexity  of  construction  have 

The  problem  of  seasonality  has  received  the  primary  corrective  attention 
of  government,  contractors  and  unions  for  several  reasons: 

1.  The  higher  incidence  of  adverse  weather  conditions  and  of  unemployment 

in  the  industrialized  states  of  the  north  and  north  central  regions; 

; however,  in  many  trades 

2.  The  complexity  of  the  problem,  involving  all  of  the  productive  ele- 

ave been  inadequate  to  meet 

ments  of  the  construction  process  both  in  plant  and  field  operations; 

empts  to  cope  with  this  con- 

3.  The  long-standing  existence  of  seasonality  as  a major  contributor  to 

q season,  training  new  workers. 

unemployment  and  peak  season  worker  shortages; 

d implementing  labor-saving 

k.  Very  strong  and  unsettling  effects  on  inflation  and  economic  stabili- 

These  attempts  to  grow  and 

zat ion. 

naracter ist ics  of  the  industry. 

ost  due  to  weather  conditions. 

Annual  Employment 

ts,  and  traditional  industry 

The  annual  average  construction  employment  levels  in  Massachusetts  have 

Labor  Statistics  found  that. 

remained  fairly  stable  for  the  past  several  years,  as  shown  below; 
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Yea  r 

Number  of 

Construction  Workers 

1967 

77.705' 

1968 

78.3582 

1970 

77,500* 

Note:  Although  the  sources  are  different,  the  methods  used 

to  arrive  at  the  figures  are  the  same.  Figures  are 
not  available  for  1 9&9 - 

Sources:  1 1967  Census  of  Construction  1 ndus t r i es 

2 1 968  County  Bus i ness  Patterns 

3 An  unpublished  survey  by  the  Division  of  Employmeit 

of  the  Massachusetts  Department  of  Labor  and  Industries 

Approximately  one-third  of  construction  workers  are  employed  in  the  indus- 
try during  only  one  seasonal  quarter  of  each  year.  This  is  primarily  due 
to  the  seasonal  variations  in  demand  for  labor.  During  the  rest  of  the 
year,  these  men  work  at  other  trades  of  similar  seasonal  nature  or  are 
unemployed  or  on  welfare.  Short  work  years,  even  among  the  industry's 
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by  Industry 

Industry  Group 

Es tab  1 i shments 

Gen.  Bldg  Construction 

2800 

Highway  Construction 

620 

Heavy 

320 

Plumbing,  HVAC 

1400 

Painting 

1300 

Electrical 

980 

Masonry 

560 

Plast.  & Lath. 

200 

Terrazzo  6-  Ti  le 

150 

Carpen try 

1000 

Floor  Work 

250 

Roof.  5-  Sht  Mtl  Work 

560 

Concrete  Work 

230 

Water  Wei  1 Drilling 

68 

Str.  Steel  Erection 

50 

Glass  & G 1 azi ng 

58 

Excavat.  £•  Foundation 

390 

Wrecking  £•  Demolition 

75 

Installing  Building  Equip 

29 

Subdividers  & Developers 

110 

Operative  Builders 

420 

TOTAL 

12,000 

major  earners  (those  who  earn  all  or  the  major  part  of  their  annual  earnings 
in  the  industry)  are  symptomatic  of  many  of  the  problems  in  this  industry. 


Source:  1967  Census  of  Construct ic 

rounded  to  two  significant 


The  annual  average  employment  figures  do  not,  therefore,  reflect  the  full- 
level  capacity  of  the  available  labor  force.  The  magnitude  of  the  entire 
statewide  construction  labor  force  is  fairly  clear,  as  can  be  seen  in  the 
following  table  and  chart. 


Note:  No  current  series  presents 

occupational  or  geographic 
analysis  of  the  industry, 
persons  with  jobs  on  payra 
are  a relatively  insensitij 
zation. 
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MASSACHUSETTS 

Annual  Average  Construction  Employment 
by  Industry  Group,  1 9 p7 


Industry  Group  Es tab  1 i shments 

Gen.  Bldg  Construction  2800 
Highway  Construction  620 
Heavy  320 
Plumbing,  HVAC  1400 
Painting  1300 
Electrical  980 
Masonry  560 
Plast.  £ Lath.  200 
Terrazzo  £ T i le  150 
Carpentry  1000 
Floor  Work  250 
Roof.  £ Sht  Mtl  Work  5&0 
Concrete  Work  230 
Water  Well  Drilling  68 
Str.  Steel  Erection  50 
Glass  £ G lazing  58 
Excavat.  £ Foundation  390 
Wrecking  £ Demolition  75 
Installing  Building  Equip.  29 
Subdividers  £ Developers  110 
Operative  Builders  420 


TOTAL  12,000 


Number  of 


Cons truct ion 

Other 

All 

Workers 

Employees 

Emp 1 oyee 

21 ,000 

3600 

25,000 

5,700 

780 

6,500 

9,300 

3600 

13,000 

8,600 

1900 

10,000 

4,800 

300 

5,100 

6,300 

1000 

7,300 

3,000 

200 

3,200 

1 ,100 

73 

1 .200 

1 ,000 

140 

1 , 100 

2,300 

100 

2,400 

830 

170 

1 ,000 

3,400 

560 

4,000 

1 ,500 

140 

1 ,600 

200 

48 

250 

960 

84 

1 ,000 

300 

120 

420 

1 ,800 

240 

2,000 

600 

68 

670 

490 

130 

620 

160 

260 

420 

1 ,400 

560 

2,000 

75,000 

14,000 

89,000 

ir  annual  earninqs 
n this  industry. 

ef 1 ect  the  ful 1 - 
le  of  the  entire 
\ be  seen  in  the 


Source:  1 967  Census  of  Construct  ion  I ndust r i es , U.S.  Bureau  of  the  Census, 

rounded  to  two  significant  figures. 

Note:  No  current  series  presents  the  employment  situation  in  the 

occupational  or  geographical  detail  required  for  accurate 
analysis  of  the  industry.  Estimates  of  the  number  of 
persons  with  jobs  on  payrolls  as  of  some  selected  pay  period 
are  a relatively  insensitive  measure  of  labor  fource  utili- 
zation. 


Barnstable 


Bristol 


Berkshl re 


The  employment  figures  are  compared  to  total  figures  for  manufacturing 
industries  by  county. 


MASSACHUSETTS 

Distribution  of  Building  Construction  and  Manufacturing 
Employment  by  County 
(All  Figures  in  Thousands) 


County 

Building  Construction 

Manufacturing 

Barnstabl e 

2.2 

1.1 

Berksh i re 

1.4 

24.0 

B r i s to  1 

3.4 

78.0 

Dukes 

0.2 

- 

Essex 

5.9 

93.0 

Frankl i n 

0.4 

7.5 

Hampden 

5.5 

65.0 

Hampshi re 

0.9 

10. 0 

Middlesex 

20.0 

170.0 

Nantucket 

0.2 

- 

Norfol k 

6.7 

59.0 

P 1 ynr.outh 

2.7 

21.0 

Suffol k 

18.0 

84.0 

Worcester 

LI 

110.0 

TOTAL 

7^.0 

720.0 

Source:  The 

1967  County 

Business  Patterns  and  the 

1967  Census  of 

Manuf acturers. 

All  numbers  rounded  to  two  significant  figures 

The  fol lowi ng 

i nformat ion 

gives  the  estimated  compos 

ition  of  the  building 

construction  union  labor  force  by  trade  in  each  county  in  Massachusetts  for 

1970: 


General 

1 100 

1600 

630 

Plumbing,  HVAC 

280 

530 

'210 

Painting 

110 

200 

60 

Electr I ca) 

170 

380 

260 

Masonry 

ILO 

80 

- 

Lath  & Plaster 

- 

*♦0 

- 

T1  le  &-  Terrazzo 

- 

- 

- 

Fin.  Carpentry 

250 

150 

30 

Roofing  s.  Sheet 
Metal 

- 

180 

120 

Concrete 

- 

- 

- 

Structural  Steel 
Class  &-  Glazing 
Excavation  6.  Foundation 
Others 
TOTAL 


150 

2.200 


90 


3.200 


72 
1 ,400 


Essex 

Middlesex 

General 

2200 

7300 

Plumbing,  HVAC 

1200 

3200 

Painting 

250 

noo 

Electrical 

650 

1700 

Masonry 

350 

91*0 

Lath  t Plaster 

120 

57o 

Tile  & Terrazzo 

30 

200 

Finished  Carpentry 

310 

990 

Roofing  6 Sheet  Metal 

380 

910 

Concrete 

80 

260 

Structural  Steel 

20 

360 

Glass  & Glazing 

20 

150 

Excavation  & Foundation 

150 

420 

Others 

85 

2000 

— 

— 

TOTAL 

5.900 

20,000 

Al 1 numbers  rounded 

to  two  sign 

: f 1 cant  fl 

187 
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If  actur  mg 
1.1 
| 24.0 
78.0 


93-0 

7-5 

65-0 


10.0 
! 70.0 


59.0 

21.0 
84.0 

110.0 

720.0 

ensus  of 
if leant  figures. 

of  the  bui lding 

Massachusetts  for 


Barnstabl e 

General 

1100 

Plumbing,  HVAC 

280 

Painting 

110 

Electrical 

170 

Masonry 

140 

Lath  £-  Plaster 

• 

T1  le  t Terrazzo 

* 

Fin.  Carpentry 

250 

Roofing  £-  Sheet 
Metal 

Concrete 

* 

Structural  Steel 

* 

Glass  S-  Glazing 

- 

Excavation  £>  Foundation 

Others 

total 

2.200 

General 

Plumb! ng , HVAC 

Painting 

Electrical 

Masonry 

Lath  & Plaster 
Tile  & Terrazzo 
Finished  Carpentry 
Roofing  & Sheet  Metal 
Concrete 
Structural  Steel 
Glass  fi-  Glazing 
Excavation  S-  Foundation 
Others 

TOTAL 


Bristol 

Berkshire 

Dukes 

F rankl in 

1600 

630 

140 

150 

530 

’210 

- 

50 

200 

60 

40 

60 

360 

260 

- 

50 

80 

- 

“ 

40 

150 

30 

- 

- 

180 

120 

- 

• 

90 

- 

_ 

- 

72 

- 

~ _ 

3.200 

1 .400 

180 

320 

Essex 

Middlesex 

Norfol k 

Plymouth 

2200 

7300 

2200 

860 

1200 

3200 

1600 

490 

250 

1100 

380 

180 

650 

1700 

730 

380 

350 

940 

290 

210 

120 

570 

no 

40 

30 

200 

30 

20 

310 

990 

420 

170 

380 

910 

240 

110 

80 

260 

35 

20 

20 

360 

25 

20 

20 

150 

25 

20 

150 

420 

230 

80 

$5 

2000 

390 

90 

5,900 

20,000 

6,700 

2,700 

Hampden 

2400 

Harr.osh?  re 

Nantucket 

486 

170 

790 

85 

240 

- 

- 

750 

120 

- 

260 

75 

- 

130 

20 

50 

210 

- 

- 

80 

- 

- 

' 180 

- 

- 

120 

: 

- 

380 

— Z — 

790 


Suffolk 

uorceste*' 

„ 6500 

2200 

3200 

730 

950 

240 

2800 

880 

410 

290 

310 

220 

330 

- 

610 

100 

5ic 

300 

400 

71 

350 

- 

110 

- 

140 

120 

1200 

190 

58.000 

5.300 

luiMn  » '« 


188 
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Seasonal  Variations  in  Construction  Employment 

In  Massachusetts,  construction  employment  fluctuates  25"/.  - 357.  between  the 
months  of  highest  and  lowest  employment  in  a year.  For  construction 
workers,  seasonality  means  unemployment  and  no  earnings  during  certain 
months.  Peak  operations  in  the  summer  and  fall,  as  well  as  high  wages, 
draw  workers  into  the  construction  labor  force  who  cannot  find  employment  in 
the  industry  during  the  winter. 

This  pattern  normally  results  in  a construction  unemployment  rate  almost 


double  that  for  the  total 

Extent  of 
Construct  ion 

civilian  labor  force  across  the 

Seasonal  Variation  in  Building 
Employment  in  Massachusetts:  1967 

nation  or 

state. 

(the  annual  average  employment  for  each  trade  - 

March 

* 100) 

May 

Auq. 

Nov. 

General  Bui  1 di ng 

78.8 

99.9 

114.3 

101.6 

Plumbing,  HVAC 

92.2 

95.9 

105.0 

101.0 

Painting 

69-6 

100. 1 

120.6 

96.1 

E 1 ec t r ical 

90.6 

93.7 

105.9 

105.0 

Masonry 

79.6 

100.9 

112.3 

98.0 

Lathing  5-  Plastering 

103.5 

99.5 

101.6 

100.9 

Tile  & Terrazzo 

83-3 

107.5 

1 18.6 

94.0 

Carpentry  5-  Floorword 

79.4 

106.0 

103-0 

94.3 

Roofing  & Sheet  Metal 

80.8 

97.2 

115.1 

100.8 

Concrete  Work 

62.1 

1 14. 1 

121.6 

99.5 

Structural  Steel 

84.9 

106.5 

118.0 

37.5 

Glass  & Glazing 

92.3 

95.6 

104.9 

104.4 

Excavation  & Foundation 

72.7 

100.7 

11.5.5 

101.0 

! 2 9/ 199 


The  differences  in  seasonal  empire 
bridges  and  roads)  have  been,  how 
construction  and  about  three  t imr 
These  differences,  therefore,  bav 
seasonal  ranges  for  all  statewide 
annual  employment  ir.  heavy  constr 
total-  During  that  year,  however 
st ruction  employment  accounted  fo. 
August  shift. 

The  extent  to  which  peak  construct 
employment  lias  declined  during  tlx 
across  the  nation.  Most  of  the  de 
the  growth  in  special  trades  contr 
trical  work,  where  seasonal  varia: 
rapidly  than  in  other  contracting 
can  also  be  attributed,  at  least  i 
nonres iden t ial  building  construct) 

In  1968,  the  President  of  the  Uni;< 
federal  agencies  to  seek  to  reduce 
In  addition,  the  Congress  has  addec 
Act  a fourth  title,  "Seasonal  Unem: 
the  Secretaries  of  Labor  and  Commer 
special  attention  to  its  implicatir 
other  factors,  the  federal  program 
to  which  seasonal  employment  can  be 
in  construction  costs  by  means  sue. 
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rade  - 100) 


rch 

May 

Aug. 

Nov. 

3.8 

99.9 

1 14.3 

101 .6 

2.2 

95.9 

105.0 

101 .0 

:f.6 

100.1 

120.6 

96.1 

f.  6 

1 

93.7 

105.9 

105.0 

9.6 

100.9 

112.3 

98.0 

-.5 

99.5 

101 .6 

100.9 

*3.3 

107.5 

118.6 

94.0 

106.0 

103-0 

94.3 

:*.S 

97.2 

115. 1 

100.8 

2.1 

1 14. 1 

121 .6 

99.5 

-.9 

106.5 

118.0 

87.5 

7.3 

95.6 

vi  • 

104.9 

104.4 

7.7 

100.7 

115.5 

101 .0 

The  differences  in  seasonal  emoloyment  in  heavy  construction  (highways, 
bridges  and  roads)  have  been,  however,  almost  twice  as  severe  as  in  building 
construction  and  about  three  times  as  great  as  In  special  nr  building  trades 
These  differences,  therefore,  have  affected  ri i sor^ port ionatel v the  tttal 
seasonal  ranges  for  all  statewide  construction.  In  1967.  for  e>amr*le. 
annual  employment  in  heavy  construction  was  about  20/C  of  the  construction 
total.  During  that  year,  however,  the  seasonal  fluctuation  in  heavy  con- 
struction employment  accounted  for  more  than  of  construction's  February- 
AuquS  t Shift. 

The  extent  to  which  peak  construction  employment  has  exceeded  Februe ry-ttarch 
employment  lias  declined  during  the  last  five  years  in  Massachuset ts  and 
across  the  nation.  Most  of  the  decline,  however,  can  be  attributed  to 
the  growth  in  special  trades  contracting  such  as  plumbinq,  HVAC,  and  elec- 
trical work,  where  seasonal  variations  are  smallest  and  arc  diminishing  more 
rapidly  than  in  other  contracting  croups.  The  lessening  of  fluctuations 
can  also  be  attributed,  at  least  in  part,  to  the  increasing  importance  of 
nonres iden t i a 1 building  construction. 

In  1968,  the  President  of  the  United  States  issued  a memorandum  directing 
federal  agencies  to  seek  to  reduce  the  seasonality  of  work  on  public  projects 
In  addition,  the  Congress  has  added  to  the  Manpower  Development  and  Training 
Act  a fourth  title,  “Seasonal  Unemployment  in  Construction."  This  requires 
the  Secretaries  of  Labor  and  Commerce  to  conduct  a study  of  seasonality  with 
special  attention  to  its  implications  for  national  manpower  planning.  Among 
other  factors,  the  federal  program  has  taken  into  cons iderat ion  the  extent 
to  which  seasonal  employment  can  be  reduced  without  substantial  increases 
in  construction  costs  by  means  such  as: 
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1.  The  application  of  modern  techniques  to  reduce  the  influence  of  weather 
on  construction  activity; 

2.  The  resolution  of  technical  problems  which  have  not  been  solved  by 
existing  research  and  development  activities; 

3.  Possible  changes  in  contract  procedures  and  in  allocation  cycles;  and 

4.  Improved  planning  and  scheduling  of  construction  projects. 

Seasonality  as  an  Economic  and  Social  Problem 

As  an  economic  problem,  seasonality  involves  underut i 1 iZat ion  of  manpower 
and  other  resources.  Labor  shortages  during  peak  building  seasons  are 
followed  by  unemployment  at  other  times  of  the  year.  Short-term  labor 
shortages  tend  to  raise  construction  costs  ir,  peak  periods  while  the  seasonal 
instability  of  work  contributes  to  demands  for  a wage  scale  higher  than  that 
of  skilled  workers  in  more  stable  industries.  Additionally,  the  instability 
of  employment  acts  in  many  ways  to  hinder  manpower  training  and  development 
in  the  industry  and  it  also  burdens  the  community  with  large  socioeconomic 
pressures . 

The  seasonal  peak  in  construction  activity  is  normally  associated  with  labor 
shortages  in  certain  -trades  and  regions.  Labor  shortages  result  in  higher 
costs  to  contractors  and  owners  through: 

1.  Lower  productivity  of  marginal  workers; 

2.  Payment  above  the  scale; 

3-  Excessive  overtime; 

4.  Poor  quality  of  work  produced; 

5.  Unanticipated  delays  in  work;  and 

6.  General  “make  work1*  and  featherbedding  practices. 


Delays  in  construction  are  often  ext 
of  extended  financing  charges  and  de 
and  to  the  contractor  through  penal t 
fixed  expenses.  The  concentration  o 
tends  to  exaggerate  the  vulnerabilit 
their  employees  and  thereby  to  wage 

The  impact  of  seasonality  on  manpowe 
results  in  a pervasive  uncertainty  o 
uncertainty  is  largely  responsible  f 
toward  increasing  the  manpower  suppl 
apprentices  are  generally  laid  off  f 
This  tends  to  limit  both  their  earni 

To  counteract  seasonality  and  negat i 
Plan  and  laborers1  training  programs 
protection  laws  have  been  passed  in 

The  Boston  Plan  was  establ ished  in  J 
minority  group  representat ion  in  eac 
will  be  proport ionate  to  the  minorit 
the  geographic  area  covered  by  the  a 
for  the  hiring  of  2,000  minority  memi 
Boston  area  over  a five-year  period. 
Training  Trust  Fund  (one  of  the  24  r 
local  unions  and  regional  councils  o 
and  contractor  associations  and  part 
has  been  training  about  thirty  men  a 
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iduce  the  influence  of  weather 

Delays  in  construction  are  often  extraord inar i ly  costly — to  the  owner  because 
of  extended  financing  charges  and  deferred  income  from  an  operating  facility. 

i have  not  been  solved  by 

and  to  the  contractor  through  penalty  clauses  and  continuing  burdens  on  his 

ies; 

fixed  expenses.  The  concent  rat  ion  of  work  in  the  spring  and  summer  months 

*>d  in  allocation  cycles;  and 

tends  to  exaggerate  the  vul nerab i 1 i ty  of  contracting  firms  to  strikes  by 

ruction  projects. 

their  employees  and  thereby  to  wage  and  other  demands. 

nderut i 1 i zat ion  of  manpower 

The  impact  of  seasonality  on  manpower  development  is  unfavorable.  Seasonality 
results  in  a pervasive  uncertainty  of  employment  for  all  union  members.  This 
uncertainty  is  largely  responsible  for  the  negative  attitudes  of  journeymen 

eak  building  seasons  are 

toward  increasing  the  manpower  supply  through  expanded  training.  Additionally 

year.  Short-term  labor 

apprentices  are  generally  laid  off  first  by  contractors  during  the  off-season. 

peak  periods  while  the  seasonal 

This  tends  to  limit  both  their  earnings  and  training. 

a wage  scale  higher  than  that 

To  counteract  seasonality  and  negative  attitudes,  such  programs  as  The  Boston 

Add i t ional ly , the  instability 

Plan  and  laborers'  training  programs  have  been  instituted  and  winter  work 

ower  training  and  development 

protection  laws  have  been  passed  in  Massachusetts. 

i ty  with  large  socioeconomic 

The  Boston  Plan  was  established  in  June,  1970.  It  calls  for  a level  of 

normally  associated  with  labor 

minority  group  representat ion  in  each  of  the  construction  trade  unions  that 
will  be  proport ionate  to  the  minority  group  percentage  of  the  population  in 

>r  shortages  result  in  higher 

the  geographic  area  covered  by  the  agreement.  It  was  designed  to  provide 
for  the  hiring  of  2,000  minority  members  in  2k  cities  and  towns  in  the 
Boston  area  over  a five-year  period.  In  addition,  the  Massachusetts  Laborers1 
Training  Trust  Fund  (one  of  the  2k  training  programs  jointly  administered  by 
local  unions  and  regional  councils  of  the  Laborers 1 International  Union 
and  contractor  associations  and  partially  funded  by  the  Labor  Department) 

ract i ces . 

has  been  training  about  thirty  men  a month  as  laborers.  Both  of  these 

o 
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programs  are  having  difficulty  placing  graduates  into  a very  limited  number 
of  available  positions. 

Employment  in  trades  which  experience  the  greatest  risk  of  seasonal  unem- 
ployment is  often  unattractive  to  potential  apprentices.  Seasonality,  then, 
tends  to  increase  the  difficulty  of  recruiting  and  retraining  potential 
journeymen . 

Mechanism  of  Employment 

In  many  trades,  labor  organ i zat ions  operate  hiring  halls,  exclusive  or 
nonexclusive,*  to  which  the  discharged  worker  goes  to  seek  employment.  Con- 
tinuing referral  from  a pool  of  workers  is  the  only  mechanism  by  which  job 
security  is  attainable  for  many  journeymen.  For  most  tradesmen,  the  hiring 
hall  mechanism  is  imperfect,  especially  in  periods  of  labor  surplus.  The 
result  is  considerable  i ntermi ttency  in  employment,  particularly  over  the 
course  of  several  years.  Suggestions  have  been  made  for  work  stabilization 
on  a local  basis  by  exercising  tighter  control  over  the  allocation  of  jobs 
than  is  currently  practical.  For  example,  a guarantee  might  be  made  by 
employers  as  a group  to  provide  minimum  annual  hours  to  an  eligible  group 
of  :ourneymen.  Efficient  utilization  of  manpower  resources  will  require  a 
fresh  approach  to  i ntermi ttency  of  employment.  Such  an  approach  might  well 
include  some  form  of  work  guarantee. 

Stabilization  of  employment  in  construction  depends  critically  on  stabiliza- 
tion of  the  work  flow.  This  balance  can  be  created  only  by  owners  and 
their  representat i ves . So  far,  owners  have  indicated  little  or  no  concern 
for  problems  of  manpower  utilization.  The  process  of  awareness  comes  slowly 

* An  exclusive  hall  involves  a commitment  by  contractors  to  seek  to  hire 
first  through  the  hall. 


through  public  complaints  about  label 
and  enforced  delays  of  some  projects 
An  alert  owner  can  materially  affect 
ation  and  scheduling  of  large  or  fre< 

Availability  of  Construction  Labor  i; 

According  to  estimates  based  upon  cut 
number  of  construction  specialty  trai 
this  decade  is  projected  as  follows:1 

Projection  of  Massachu: 
Construction  Employment  b- 


General  Building 
Plumbing,  HVAC 
Pai nt i ng 
Electrical 
Masonry 
Lath  & PI  aster 
Tile  & Terrazzo 
Carpentry 

Roofing  6-  Sheet  Metal 
Concrete  Work 
Structural  Steel 
Glass  6-  Glazing 
Excavation  6-  Foundation 
Others 
TOTAL 

Note:  Estimated  on  the  basis  o 
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through  public  complaints  about  labor  shortages,  increased  unemployment, 
and  enforced  delays  of  some  projects  due  to  high  costs  or  lack  of  bidders. 
An  alert  owner  can  materially  affect  the  economy  through  proper  coordin- 
ation and  scheduling  of  large  or  frequent  projects,  such  as  schools. 

Availability  of  Construction  Labor  in  Massachusetts 

According  to  estimates  based  upon  current  census  data,  the  approximate 
number  of  construction  specialty  tradesmen  that  will  be  available  during 
this  decade  is  projected  as  follows: 


Projection  of  Massachusetts  Total  Building 
Construction  Employment  by  Trade:  1975  and  1980 

1975  1980 


General  Building 

28,500 

29,400 

Plumbing,  HVAC 

12,600 

13,100 

Paint ing 

4,100 

4,230 

Electrical 

9,000 

9,360 

Masonry 

3,100 

3,200 

Lath  £■  Plaster 

1,500 

1,550 

Ti  le  £■  Terrazzo 

630 

650 

Carpentry 

3,300 

3,400 

Roofing  6-  Sheet  Metal 

3,200 

3,300 

Concrete  Work 

960 

990 

Structural  Steel 

900 

940 

Glass  €■  Glazing 

600 

620 

Excavation  6-  Foundation 

1 ,400 

1,450 

Others 

4,700 

4,850 

TOTAL 

74,490 

77,040 

Note:  Estimated  on  the  basis  of  census  data. 
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This  work  force  is  not  large  enough  to  build  what  even  the  lowest  projections 
of  need  and  construction  demand  indicate  must  be  built  in  Massachusetts  in 
the  next  ten  years. 

The  Benefits  of  Reducing  Seasonality  in  Construction 

The  advantages  resulting  from  the  reduction  of  seasonality  in,  construct  ion 
will  vary  for  the  owners,  contractors,  skilled  craftsmen  and  semiskilled 
construction  workers.  Expedited  construction  schedules  will  benefit  owners 
by  reducing  interim'  f inanci ng  charges  and  accelerating  occupancy.  Contrac- 
tors who  are  able  to  minimize  construction  time  should  maximize  profits  and 
enhance  their  competitiveness  in  contract  bidding.  Stab i 1 izat ion  of  employ- 
ment will,  of  course,  benefit  skilled  craftsmen  by  providing  more  hours  of 
work  annually-  Elimination  of  the  seasonal  pattern  of  work  would  not 
necessarily  benefit  the  marginal,  partially  skilled  workers  who  are  now 
drawn  into  construction  on  a seasonal  basis  during  peak  periods.  The  stabili- 
zation of  construction  would  reduce  the  necessity  For  this  type  of  worker- 


construction  "users”  and  the  industry  must: 

a.  Take  into  account  projections  of  lc 
in  scheduling  construction  projects 
b_  Through  cooperation  of  construction 
tions,  and  trade  unions,  implement 
to  provide  the  basis  for  maximum  jc 
teed  work  year”; 

c.  Maximize  work  during  the  winter  mor 
as  soon  as  possible  through  proper 

4 

systems  building  techniques; 

d.  Better  coordinate  the  scheduling  o: 
ticularly  schools)  to  level  off  pet 
add  work  to  slack  periods. 


Conclusions  and  Recommendations 

1.  The  construction  industry  is  currently  beset  by- rapidly  escalating 
costs  which  are  caused  in  part  by  the  instability  of  construction 
activity  and  seasonal  labor  shortages. 

2.  Under  current  conditions,  the  projected  construction  work  force  will 
not  be  sufficient  to  meet  the  estimated  demand  for  construction  in 
Massachusetts  over  the  next  decade. 

3.  Instability  of  the  construction  economy  is  caused  to  a great  extent 
by  the  seasonality  of  the  industry.  To  correct  this  instability. 
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tne  lowest  projections 
In  Massachusetts  in 
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and  semi  skilled 
will  benefit  owners 
(occupancy.  Contrac- 
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loilization  of  employ- 
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[work  would  not 
rkers  who  are  now 
periods.  The  stabili- 
'nis  type  of  worker. 


construction  “users"  and  the  industry  must: 

a*  Take  into  account  projections  of  local  labor  market  conditions 
in  scheduling  construction  projects; 

b.  Through  cooperation  of  construction  "users."  contractors1  associa- 
tions, and  trade  unions,  implement  a 12-month  construction  program 
to  provide  the  basis  for  maximum  job  security  through  a "guaran- 
teed work  year"; 

c.  Maximize  work  during  the  winter  months  by  enclosing  structures 
as  soon  as  possible  through  proper  scheduling  and  utilization  of 
systems  building  techniques; 

d.  Better  coordinate  the  scheduling  of  all  public  facilities  (par- 
ticularly schools)  to  level  off  peak  construction  periods  and 
add  work  to  slack  periods. 


ap  idl y escalat ing 
' of  construction 

tion  work  force  will 
>r  construction  in 

p to  a great  extent 
this  i ns tab i 1 i ty. 
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BUILDING  COSTS  AND  WAGES 


CHAPTER  III -3 


school  projects  currently  being  bu 
These  cost  indices  do  not'  take  intc 
labor,  competition  or  full  "in-pla< 


Escalation  in  Construction  Cost 

The  major  elements  of  construction  costs  are  on-site  wages,  off-site  wages, 
building  material  prices,  overhead  and  profit.  In  recent  years,  the  pri- 
mary factor  behind  the  large  construction  cost  variations  among  cities 
has  been  the  variations  in  local  wage  rates  for  on-site  construction  labor. 

The  impact  of  rising  wages  and  material  prices  has  been  clearly  felt  in 
escalated  building  costs  in  Massachusetts  as  well  as  the  rest  of  the  North- 
east region.  Computed  on  the  basis  of  labor  and  material  price  changes, 
the  school  building  cost  index  given  below  illustrates  the  extent  of  cost 
escalation  in  Massachusetts.  Through  1967,  school  building  costs  In  Massa- 
chusetts rose  at  an  annual  rate  in  excess  of  5%-  Between  1968  and  1969, 
labor  and  material  costs  rose  8.2%  and  a year  later  they  were  climbing  at  a 
rate  of  12%  per  year.  A projection  of  the  escalation  which  took  place  in 
school  construction  in  Massachusetts  for  the  period  from  1966  through  1971 
is  as  fol lows : 


Massachusetts  School  Construction  index,  1965  - 1971 


Year 

Cost  Index 

Annual  Chanqe 

1966 

100.0 

(Base  Year) 

1967 

106.5 

6.5 

1968 

111.8 

5.0 

1969 

121.0 

8.2 

1970 

135.5 

12.0 

1971 

149.1 

10.0 

Source:  McKee-Berger-Mansueto  Index  using  known  wage  rates  and  material 

prices  only.  These  factors  are  weighted  for  the  method  of  construction  and 
type  of 


Over  the  same  period,  costs  for  all  types 
the  Department  of  Commerce  Composite  Cost 
the  nation.  Nationally,  construction  labc 
material  prices  rose  approximately  21%. 

Because  the  wage  increments  are  far  more  s 
much  of  our  discussion  of  construction  inf 
focused  on  wage  increases.  The  other  majo 
which  comprises  over  40%  of  the  construct v 
have  escalated  in  cost  far  less  than  labor 

General  Trends  in  Union  Wage  Scales 

Average  hourly  earnings  of  construction  woi 
entirely  affected  by  the  published  level  o* 
quotations  are  not  totally  adequate  for  det 
escalation  for  the  following  reasons: 

1.  Wage  scales  within  each  trade  vary  by 
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5 - 1971 


Annual  Change  (%) 

(Base  Year) 

6.5 

5.0 

8.2 

12.0 

10.0 


nown  wage  rates  and  material 
the  method  of  construction  and 


school  projects  currently  being  built  in  Massachusetts, 

These  cost  indices  do  not  take  into  account  available 
labor,  competition  or  full  “in-place"  indices. 

Over  the  same  period,  costs  for  all  types  of  construction,  as  measured  by 
the  Department  of  Commerce  Composite  Cost  Index,  rose  only  about  31%  across 
the  nation.  Nationally,  construction  labor  costs  increased  about  65%  and 
material  prices  rose  approximately  21%. 

Because  the  wage  increments  are  far  more  significant  than  other  cost  factors, 
much  of  our  discussion  of  construction  inflation  in  this  chapter  will  be 
focused  on  wage  increases.  The  other  major  element  in  cost  is  materials, 
which  comprises  over  40%  of  the  construction  dollar;  however,  materials 
have  escalated  in  cost  far  less  than  labor  in  recent  years. 

General  Trends  in  Union  Wage  Scales 

Average  hourly  earnings  of  construction  workers  are  substantially  but  not 
entirely  affected  by  the  published  level  of  union  wage  settlements.  These 
quotations  ace  not  totally  adequate  for  determining  actual  earnings  or 
escalation  for  the  following  reasons: 

1.  Wage  scales  within  each  trade  vary  by  area  and  by  city  or  town  and, 
in  some  cases,  from  contractor  to  contractor. 

2.  The  ratios  of  journeymen  to  laborers  and  apprentices  vary  by  trade 
and  by  area. 

3.  Some  workers  shift  between  union  and  non-union  sectors  of  the 
industry. 

4.  Some  craftsmen  are  paid  at  premium  rates  higher  than  the  negotiated 
wage  scales. 
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5.  The  negotiated  wage  scales  do  not  reflect  the  extent  of  overtime 
work,  which  is  compensated  at  premium  rates . 

The  AFL-CIO  (American  Federation  of  Labor  - Congress  of  Industrial  Organiza- 
tions) recently  defended  high  construction  wage  levels  on  the  grounds  that 
workers  in  the  building  trades  did  not  work  th*s  standard  2,000  hours  per 
year.  They  stated  that  construction  workers  average  only  1,400  hours  a 
year.  A recent  survey  by  the  Bureau  of  Labor  Statistics  on  union  wage 
scale  increases  suggests  that  between  April,  1970,  and  April,  1971*  building 
construction  employment  dropped  15%  from  an  August-September  high  to  a 
January-Februa ry  low.  In  manufacturing,  however,  the  variation  between 
high  and  low  points  was  estimated  at  about  3%. 

A Bureau  of  Labor  Statistics  survey  indicates  that  hourly  union  wage  scales 
of  skilled  workers  in  building  construction  were  uniformly  higher  than  the 
average  straight-time  earnings  of  workers  with  the  same  skills  in  maintenance 
and  therefore  other  non-union  activities. 

The  following  tabulation  shows  yearly  rates  in  major  trades  from  ?9&8  to 
1972  for  the  Boston  metropolitan  area.  Wage  scale  increases  for  the  area’s 
unionized  building  tradesmen  averaged  $ .98  an  hour,  or  13.8%,  between  1970 
and  1971.  Over  the  same  period,  average  union  wage  scales  increased  only 
$ .68  an  hour,  or  10.8%,  in  New  York  City.  The  I9&9  wa9e  scale  agreements 
indicated  in  the  table  illustrate  typical  increases  in  wtfges  of  42%  to  52% 
over  1968  wage  levels.  The  1971  average  rate  of  $8.06  represents  a 14% 
increase  over  $7-08  for  ?970.  This  clearly  Illustrates  the  recent  pattern 
of  rapid  wage  escalation  in  the  Boston  area. 


Selected  Wage  Rates 
0968-1972  As  c 

Hourly  Wage  Rates 

Trades 

SET 

1969 

1970 

1971 

Bricklayers 

$6.45 

$6.88 

$7.95 

$8.80 

Carpenters 

5-95 

6.55 

6.95 

7.75 

Cem.  Masons 

6.45 

6.85 

7.90 

8.75 

Cooin.  Labrs. 

4.20 

4.35 

5.15 

5.85 

Electric  Ians 

6.43 

6.73 

7.67 

9-02 

Str.Iron  Wkrs. 

£.99 

6.65 

7.3S 

8.15 

Lathers 

6. 00 

6.25 

6.75 

8.05 

Painters 

5.06 

5.46 

6.21 

7.15 

Plasterers 

5-85 

6.  J.O 

6.80 

7.60 

PI  unfee rs 

6.44 

6.89 

7.39 

8.25 

Roofers 

5 -9P 

6.25 

7.00 

8.05 

Sht.  Mtl . Wkrs 

► . 6.1? 

6.44 

7 >9 

8.49 

Stm.  Fitters 

6.42 

6.92 

7.40 

8.57 

Average  of  13 
T rades 

-c5.9  5 

$6.33 

?7.08 

$8.04 

\ 

Source: 

MBM  Survey 

(March , 

1970 

Note: 

Fringe  benefits  are 

included 

in  al  I 
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Selected  Wage  Rates  - Boston  Metropolitan  Area 
(1 968-1 972  As  of  February^  of  Each  Year) 


■verage  only  1,400  hours  a 

Hourly  Wage 

Rates 

X Increase 

T rades 

HH" 

1969 

1970 

121 1 

1972 

68-69 

69-70 

70-71 

71-72 

Statistics  on  union  wage 

Bricklayers 

$ 6.45 

$6.88 

$7.95 

$8.80 

Exp i res 

6% 

15% 

11% 

— 

970,  and  April,  1971,  building 

Carpenters 

5-95 

6.55 

6.95 

7.75 

$8.80 

10% 

6% 

12% 

14% 

CeiTt.  Masons 

6.45 

6.85 

7.90 

8.75 

Exp i res 

6% 

15% 

11% 

•• 

igust-September  high  to  a 

Comm.  Labrs. 

4.20 

4.35 

5.15 

5-85 

6.60 

4% 

18% 

14% 

13% 

'er.  the  variation  between  ...  . 

Electricians 

6.43 

6.73 

7.67 

9.02 

9.92 

5% 

14% 

13% 

10% 

St r. 1 ron  Wkrs. 

5.99 

6.65 

7.39 

8.15 

Exp i res 

1 1% 

11% 

10% 

— 

Lathers 

6.00 

6.25 

6.70 

8.05 

8.50 

4% 

, 7% 

20/, 

67. 

that  hourly  union  wage  scales 

Painters 

5.06 

5.46 

6.2) 

7.15 

8.00 

8% 

14% 

15% 

1 27, 

ire  uniformly  higher  than  the 

Plasterers 

5.85 

6.10 

6-80 

7.60 

8.00 

4% 

11% 

12% 

5% 

Plunders 

6.44 

6.89 

7.39 

8.25 

8.95 

7% 

7% 

12% 

8% 

1 the  same  skins  in  maintenance 

Roofers 

5.90 

6.25 

7.00 

8.05 

8.50 

6% 

12% 

15% 

6% 

Sht.  Mtl.  Wkrs 

6.19 

6.44 

7-49 

8.49 

9.14 

4% 

16% 

13% 

7% 

Stm.  Fitters 

6.42 

6.92 

7.40 

8.57 

9.00 

8% 

7% 

16% 

57: 

1 major  trades  from  i960  to 

scale  increases  for  the  area*s 

Average  of  13 
Trades 

$5.95 

$6.33 

$7.08 

$8.04 

— 

6.4% 

n.8% 

13-6% 

— 

■»  hour,  or  13.8%,  between  1970 

Source: 

MBM  Survey 

(March, 

1971) 

t wage  scales  increased  only 

Note: 

Fringe  benefits  are 

i ncl uded 

in  all 

wage  rates . 

"ie  1969  wage  scale  agreements 
reases  in  wages  of  42%  to  52% 
of  $8.06  represents  a 14% 


Uustrates  the  recent  pattern 
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In  construction,  union  workers  appear  to  accept  employment  in  the  non- 
union sectors  at  less  than  union  wage  scales  when  job  opportunities  are 
not  available  in  the  union  sector.  Although  ho  rly,  daily  and  weekly 
earnings  in  non-union  employment  tend  to  be  lower  than  those  in  unionized 
situations,  the  acceptance  of  a temporary  non-union  job  boosts  a worker’s 
annual  earnings. 

On-Site  and  Off-Site  Costs 

Although  the  total  labor  input  may  be  relatively  large,  the  contribution 
to  the  total  cost  of  building  construction  made  by  any  single  trade  is 
small.  Under  current  conventional  methods,  some  substitution  of  off-site 
for  on-site  labor  is  possible;  however „ it  is  rarely  possible  to  completely 
eliminate  the  need  for  a given  trade  through  substitution  of  factory  pro- 
duction. 

The  proportion  of  off-site  labor  to  on-site  labor  is  steadily  rising  across 
the  nation.  This  is  the  only  trend  which  appears  to  have  the  potential 
of  controlling  construction  cost  escalation. 

Construction  Expenditures 

Figures  projected  by  the  United  States  Department  of  Commerce  and  the 
Massachusetts  Department  of  Labor  and  Industries  Indicate  that  total 
building  construction  In  Massachusetts  in  1 37 1 will  approximate  $2  bilTion 
in  volume. 


SCHOOL  MANAGEMENT  Magazine  estimates  that  public  school  construction 
completed  in  1971  in  Massachusetts  will  equal  $175-9  million  in 
value  and  that  new  public  school  projects  going  to  bid  in  Massachusetts 
In  1971  will  total  over  $2k0  million. 


Because  of  the  importance  of  the  educational  share  of  total  construction 


expenditures,  the  U.S.  Bureau  of  Labor  Statist! 
studies  on  labor  and  material  requirements  for 

Labor  and  Wage  Factors  in  School  Construction 

At  the  Massachusetts  level  of  school  constructi 
to  the  Bureau  of  Labor  Statistics  study,  approx 
of  labor  were  required  for  each  $1,000  of  schoo 
1965-  This  represents  a decline  of  about  16%  f 
of  the  estimated  total  man-hours  for  each  $1,00 
was  as  follows: 

Primary  Man-Hours,  Subtotal 

Off-Site  Construction 
On-Site  Construction 
Transportat Ion,  Trade  £ Services 
Last  Manufacturing  Stage 

Secondary  Man-Hours,  Subtotal 

Transportat ion.  Trade  &>  Services 
Other  Manufacturing 
All  Other  Industries 

TOTAL 

On-site  man-hour  requirements  varied  considerably 
half  of  the  projects  studied  had  man-hour  require! 
75  per  $1,000  of  construction  expenditure.  Change 
requirements  Included  the  following  aspects: 

1.  An  increase  in  labor  productivity  was  reflect 
man-hour  requirements  per  square  foot  of  schc 
1.19  in  1959  to  1.02  in  196^-1965. 

2.  The  total  value  of  materials  used  per  man-hou 
over  the  same  period. 
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expenditures,  the  U.S.  Bureau  of  Labor  Statistics  has  done  a series  of 
studies  on  labor  and  material  requirements  for  school  construction. 

Labor  and  Wage  Factors  in  School  Construction 

At  the  Massachusetts  level  of  school  construction  expenditures,  according 
to  the  Bureau  of  Labor  Statistics  study,  approximately  193  man-hours 
of  labor  were  required  for  each  SI ,000  of  school  construction  in  1964- 
1965.  This  represents  a decline  of  about  16%  from  1959.  The  distribution 
of  the  estimated  total  man-hours  for  each  $1,000  of  school  construction 
was  as  follows: 


Primary  Man-Hours,  Subtotal  144 

Off-Site  Construction  9 

On-Site  Construction  72 

Transportation,  Trace  £ Services  22 

Last  Manufacturing  Stage  41 

Secondary  Man-Hours,  Subtotal  54 

Transportat ion.  Trade  £ Services  15 

Other  Manufacturing  27 

All  Other  Industries  12 

TOTAL  1 98 


On-site  man-hour  requirements  varied  considerably  among  projects,  but  over 
half  of  the  projects  studied  had  man-hour  requirements  ranging  from  55  to 
75  per  $1,000  of  construction  expenditure.  Changes  in  on-site  man-hour 
requirements  included  the  following  aspects: 

1.  An  increase  in  labor  productivity  was  reflected  in  a decrease  of 
man-hour  requirements  per  square  foot  of  school  construction — from 
1.19  in  1959  to  1.02  in  1934-1965. 

2.  The  total  value  of  materials  used  per  man-hour  increased  about  1 6% 
over  the  same  period. 
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3.  A 16%  decline  in  to^ai  man-hour  requirements  for  school  construction 
over  the  5^-year  fc^rjod  indicates  an  annual  reduction  of  about  2.75%. 

4.  The  proportion  of  on-site  wages  to  total  contract  costs  remained 
about  the  sam« — ar^und  26% — between  the  two  periods,  despite  a 16% 
increase  in  average  earnings. 


To  avoid  a resurgence  of  inflation,  < 
costs,  the  Administration  is  shifting 
of  keeping  them  down,  as  has  been  dei 
of  the  Davis-Bacon  Act  and  by  its  rei 
management  to  practice  voluntary  res 


The  reduction  in  on-sit^  man-hour  requirements  seems  to  have  been  related 
to  three  major  factors: 

1.  Increased  availably jty  and  use  of  labor-saving  equipment. 

2.  Increased  amount  of  prefabr icated  components. 

3.  Increased  proportion  0f  skilled  workers. 

A 16%  gain  in  workers1  Warnings  did  not  significantly  alter  the  relationship 
of  wage  payments  to  tot*]  contract  costs  (25.8%  in  1964-1965  compared  with 
25.7%  in  1959).  On-si  to  wages  in  more  than  half  of  the  projects  studied 
fell  into  the  range  of  2^.6%  t°  27.5%  of  the  contract  dollar.  Increased 
wages  appear  to  be  offs^  by  lower  man-hour  requirements.  The  results  of 
the  Bureau  of  Labor  $tatistics  survey  indicate  a continuation  of  this  trend 
in  the  future. 


Recent  Developments  in_  Py^ral  Policy 

Along  with  the  business  ^^turn  across  the  nation,  the  slowdown  in  the 
volume  of  construction  ^ctjyity  has  been  widespread,  reflecting  an  easing 
of  inflationary  pressur^s  c0ming  from  the  demand-pull  side.  The  cost-push 
side  of  construct i°n  *n^lati°n  has  b®en  persistent  throughout  the  industry. 
The  current  and  anticipated  easing  of  inflation  is,  therefore,  not  the 
result  of  any  structural  Ranges  in  the  industry  but  rather  the  result  of 
fewer  new  construction  Smarts. 


This  seems  to  be  the  i^l  Ration  of  President  Nixon's  guideline  pol  icy. 
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President  Nixon  issued  an  executive 
"self-regulating  system  of  constra 
at  the  same  time  as  he  reinstated 
up  a tripartite  committee  to  oversi 
boards  which  are  to  pass  on  the  "a* 
fringe  increases,  using  the  criter 
rises  with  allowance  for  "equity  a< 
entials  in  some  areas. 

Despite  federal  funding  and  contra* 
relies  mostly  on  voluntary  compl iai 
nor  provide  for  roll-back  of  wage  i 
need  for  haste  in  implementing  the 
measures  are  not  likely  to  check  si 
construction  inflation. 

Projection  of  Future  Cost  Escalati* 

As  this  is  written  the  full  effect: 
price  freeze  of  August  15,  1971  an 
widely  assumed  that  some  type  of  w, 
to  remain  in  effect  after  the  init 
of  price  control  to  be  retained  is 
the  rate  of  escalation  within  the 
difficult  to  predict. 

Although  increased  labor  and  mater 
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difficult  to  predict. 

Although  increased  labor  and  material  costs  account  for  a major  share 

..  - A! . _ . . . 

of  escalation  of  contract  bid  prices  within  the  Industry,  these  factors 
do  not  account  for  all  of  the  escalation. 

The  other  important  factor  in  building  cost  escalation  is  ’'market 
conditions1’;  which  includes  such  considerations  as  a lack  of  bidding 
competition  resulting  in  abnormal  profits,  labor  shortages  leading  to 
the  necessity  for  overtime  premiums  to  attract  men  to  a job,  and  delays 
which  spread  the  work  over  a longer  period  of  rising  prices,  and  un- 
certainties of  all  types  which  are  reflected  in  excessive  bid  contin- 
gencies. 

Lven  before  the  wage/price  freeze,  market  forces  were  tending  co  flatten 
the  inflationary  cost  curve  within  the  industry.  in  1 97 1 unemployment 
in  the  building  trades  in  Massachusetts  has  been  substantially  higher 
than  in  recent  years.  Also  more  bidders  have  been  competing  for  school 
construction  work  especially  in  the  $5  million  and  under  category.  How- 
ever, a factor  that  is  undeterminable  at  this  point  is  the  effect  of  the 
expected  long-term  wage/price  control  on  the  wage  rate  levels  established 
in  current  and  future  labor -management  contracts. 

It  is  certainly  assumed  that  some  selective,  nreasonab 1 e"  wage  increases 
will  be  allowed  but  that  the  rampant  wage  increases  of  recent  years  will 
be  curtailed.  Based  upon  this  rationale  it  Is  projected  that  the  total 
escalation  for  the  calendar  year  1971  will  be  10%  with  the  escalation 
reduction  to  an  average  7.5%  annually  for  the  period  from  1972  through 
1S76.  The  total  effect  of  this  escalation  is  projected  as  follows: 
Massachusetts  School  Construction  Cost  Index  1971  - 1975 


Projected 


Year 

Cost  Index 

Annual  Cl 

1971 

149.1 

10.0 

1972 

160.3 

7.5 

1973 

172.3 

7.5 

1974 

185.2 

7.5 

1975 

199.1  • , : ' 

7.5 

1976 

2,11 215 

7.5 

It  is  noted  that  the  Design  and  Con 
States  General  Services  Administrat 
annual  rate  of  escalation  of  10%  fo 
following  years  which  roughly  corre 
r^bove. 

Conclusions 

1.  For  the  last  five  years,  increa 
Massachusetts  have  averaged  8.^ 
?n  1970. 

2.  The  major  factor  in  the  escalat 
has  been  labor  cost.  In  1971, 
in  the  Boston  area  increase^  a 

3.  A trend  toward  the  substitution 
has  been  observed  in  recent  yea 
means  of  restraining  rapid  wage 

4.  Projected  actions  by  the  Federa 
are  expected  to  reduce  but  not 


It  is  noted  that  the  Design  and  Construction  Division  of  the  United 
States  General  Services  Administration  is  currently  projecting  an 
annual  rate  of  escalation  of  10%  for  1972,  8%  for  1973  and  6%  for  the 
following  years  which  roughly  corresponds  to  the  projection  stated 
above. 

Concl us  ions 

1.  For  the  last  five  years,  increases  in  school  construction  costs  in 
Massachusetts  have  averaged  8.7%  annually,  reaching  a high  of  12% 
in  1970. 

2.  The  major  factor  in  the  escalation  of  the  cost  of  school  construction 
has  been  labor  cost.  In  1971,  average  rates  in  the  construction  trades 
in  the  Boston  area  increased  a phenomenal  1*+%  over  those  of  1970. 

3.  A trend  toward  the  substitution  of  off-site  labor  for  on-site  labor 
has  been  observed  in  recent  years.  This  trend  appears  to  be  the  only 
means  of  restraining  rapid  wage-rate  escalation  in  the  industry. 

4.  Projected  actions  by  the  Federal  Government  in  the  field  of  labor 
are  expected  to  reduce  but  not  control  construction  cost  escalation. 


HOW  COST  IS  DEFINED  AND  MEASURED 
CHAPTER  III  - 4 


The  cost  of  the  same  school  building  may  be  any  one  of  several  different 
amounts,  depending  on  what  is  being  measured.  As  many  school  building  com- 
mittees have  found  in  trying  to  draw  meaningful  comparisons,  the  definition 
of  cost  depends  on  what  is  included  in  it.  To  avoid  ambiguity,  different 
concepts  must  be  distinguished  from  one  another.  The  relationship  between 
some  of  these  concepts  is  illustrated  in  Figure  1. 

Lifetime  Cost 

Lifetime  cost  is  all  the  money  which  is  ever  spent  on  constructing  and 
operating  the  building.  It  includes  initial  project  cost  plus  operating 
costs  and  the  cost  of  alterations  and  additions  over  the  life  of  the  school. 
This  measure  is  useful  ?n  that  a school  which  is  inexpensive  to  build  may 
be  expensive  to  operate  or  to  adapt  to  changing  needs.  Over  the  long  run, 
the  lifetime  cost  is  more  significant  than  the  initial  cost.  This  fact  is 
often  ignored  because  it  is  difficult  to  calculate  the  lifetime  cost  (espe- 
cially before  the  school  is  built)  and  also  because  it  is  difficult  to  know 
what  value  should  be  attached  to  money  to  be  spent  in  the  future. 

Total  Project  Cost 

The  project  cost  is  the  total  amount  that  the  municipality  will  have  to  pay 
for  their  school  at  the  outset.  It  includes  the  construction  contract  cost 
plus  land  cost,  site  development,  movable  equipment,  architect's  fees,  legal 
fees,  and  other  initial  costs.  It  does  not,  however,  include  an  allowance 


for  interim  finance,  which  is  discussed 
issue  is  floated,  it  usually  but  not  alv* 
The  cost  per  pupil  is  the  total  project 
and  the  cost  per  classroom  is  the  projec 
rooms. 

Construction  Contract  Cost  (General  Cont 

Construction  contract  (or  general  contr; 
the  general  contract,  i.e.,  the  construi 
work.  Land,  architect's  fees,  movable  < 
are  excluded.  Square  foot  costs  are  or< 
general  contract  cost  divided  by  the  gn 
there  is  more  than  one  general  contract 
to  all  construction  contracts  as  the  p 
is  usually  70-85%  of  the  project  cost, 
of  the  land  and  site  development. 

Total  Debt  Service 

The  debt  service  is  the  sum  of  all  paym 
the  money  borrowed  to  pay  for  the  new  b 
equal  to  the  project  cost.  As  shown  el 
twenty  years  may  add  as  much  as  50-60% 
depends  on  the  rate  and  the  term  of  the 

Because  the  debt  ser\ .ce  is  paid  over  £ 
to  try  to  compare  the  total  (“cash  flov 
which  is  to  be  spent  in  the  immediate  i 
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AND  MEASURED 

for  interim  finance,  which  is  discussed  later  in  this  chapter.  When  a bond 
issue  is  floated,  it  usually  but  not  always  covers  the  total  project  cost. 

The  cost  per  pupil  is  the  total  project  cost  divided  by  the  number  of  pupils, 

Lf  several  different 

\ 

and  the  cost  per  classroom  is  the  project  cost  divided  by  the  number  of  class- 
rooms . 

py  school  building  com- 

t 

jarisons,  the  definition 

Construction  Contract  Cost  (General  Contract  Cost) 

ambiguity,  different 

ie  relationship  between 

Construction  contract  (or  general  contract)  cost  includes  only  the  work  in 
the  general  contract,  i.e.,  the  construction  of  the  building  and  the  site 
work.  Land,  architect's  fees,  movable  equipment  and  other  non-contract  costs 
are  excluded.  Square  foot  costs  are  ordinarily  quoted  on  the  basis  of  the 

in  constructing  and 

general  contract  cost  divided  by  the  gross  square  footage.  In  some  cases 
there  is  more  than  one  general  contract,  but  for  most  purposes  we  can  refer 

: cost  plus  operating 

to  all  construction  contracts  as  the  prime  contract.  The  construction  cost 

■ the  life  of  th^  school. 

is  usually  70-85%  of  the  project  cost,  depending  to  a large  extent  on  the  cost 

jxpensive  to  build  may 

of  the  land  and  site  development. 

is.  Over  the  long  run, 

i 3 1 cost.  This  fact  is 

Total  Debt  Service 

the  lifetime  cost  (espe- 

it  is  difficult  to  know 

The  debt  service  is  the  sum  of  all  payments  of  the  principal  and  interest  on 

in  the  future. 

the  money  borrowed  to  pay  for  the  new  building.  The  principal  is  usually 
equal  to  the  project  cost.  As  shown  elsewhere,  the  interest  payments  over 
twenty  years  may  add  as  much  as  50-60%  to  the  project  cost.  The  exact  amount 

i pal ity  will  have  to  pay 

depends  on  the  rate  and  the  term  of  the  bonds  (see  Section  II,  Chapter  3) - 

nstruction  contract  cost 

Because  the  debt  service  is  paid  over  a long  period  of  time,  it  is  misleading 

, architect's  fees,  legal 

to  try  to  compare  the  total  ("cash  flow")  cost  of  debt  service  with  money 

r,  include  an  allowance 

which  is  to  be  spent  in  the  immediate  future.  The  interest  is  the  cost  of 
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not  paying  the  full  project  cost  immediately,  and  may  be  a very  sound  use  of 
money.  This  recognizes  that  cash  spent  in  the  future  is  not  as  valuable  as 
cash  spent  in  the  present,  and  the  farther  off  the  payment, the  less  valuable 
the  payment.  In  practice,  this  means  that  paying  for  something  later  is  the 
equivalent  of  saving  money.  If  anyone  has  the  use  of  his  money  longer  than 
he  otherwise  would  have,  then  this  is  in  itself  a financial  benefit. 

Interim  Finance  Cost 

Interim  finance  or  "nonproductive  interest"  is  the  interest  on  debt  which  Ts 
paid  before  the  school  becomes  available  for  use.  It  is  additional  to  the 
total  project  cost. 

Strictly  speaking,  there  is  no  interim  finance  charge  if  all  construction  pay- 
ments are  paid  directly  from  the  sale  of  the  bonds.  However,  during  construction, 
interest  is  being  paid  on  the  debt,  and  the  town  is  not  receiving  any  use  from 
the  building,  so  this  is  equivalent  to  the  interim  finance  paid  by  any  developer. 
As  such,  it  increases  with  the  length  of  time  of  construction  even  though  th<e 
contract  cost  is  fixed.  This  extra  cost  is  very  rarely  recognized  by  building 
committees  and  may  not  show  up  on  the  town*s  books,  but  it  is  nevertheless  a 
real  cost.  If  a private  developer  were  to  provide  a school  for  a town  on  a 
turnkey  basis,  his  price  would  include  an  allowance  for  this.  This  principle 
is  discussed  and  illustrated  further  in  the  Appendix.  As  soon  as  the  building 
can  be  occupied,  the  interest  may  be  considered  productive. 


It  is  worth  noting  that  while  in  a public  contract  the  interim  finance  is  paid 
by  the  municipality,  in  private  development  it  is  paid  by  the  developer.  It 
is  therefore  very  much  in  the  interest  of  a private  developer  to  minimize  his 
construction  period.  The  public  contractor,  by  contrast,  is  always  nearly  fully 

paid  for  his  work  and  consequently  has  no  equivalent  financial  incentive  foe 

doing  the  work  more  rapidly. 

— — — - < 

Farrell,  "Planning  of  Capital  Investments",  AI_A  journal,  April,  1969,  P-65. 
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The  Cost  of  Escalation  of  Construction  Costs 

This  principle  will  obtain  as  loi 

The  cost  of  escalation  Is  the  amount  of  money  by  which  the  total  project  cost 

outpace  general  inflation.  If,  « 

Increases  over  a period  of  time  due  to  Inflationary  changes  In  the  prices  of 

tion  gradually  approaches  the  ra 

materials,  labor,  equipment,  land  and  other  construction  costs. 

approach  zero,  so  that  earlier  c< 

The  major  effect  of  escalation  Is  that  It  puts  a premium  on  time.  Delaying 

saving. 

the  start  of  a project  Insures  that  It  wiTl  cost  more,  and  any  time  spent  on 

One  other  point  should  be  made. 

the  planning,  design,  approval  and  construction  of  the  project  adds  more.  The 

made  if  schools  are  built  earlie 

later  a project  is  built,  the  higher  its  price  will  be.  Because  of  general 

actually  needed  at  the  time  they 

inflation  of  incomes,  the  taxoayer's  ability  to  pay  at  the  later  date  will  also 

piling*1  schools  simply  in  order  i 

be  increased.  Therefore,  the  net  cost  of  construction  escalation  is  the  dif- 

land concept  of  savings,  A scho( 

ference  between  the  gross  Increase  in  construction  costs  and  the  increase  in 

benefit  to  the  town;  an  empty  scl 

the  general  level  of  income. 

In  other  words,  although  it  is  ti 

Because  the  current  rate  of  construction  cost  escalation  $s  12%  per  annum  and 

made  by  building  one  year  earlier 

the  general  level  of  inflation  is  about  5%,  the  net  rate  of  escalation  is 

two  years  earlier,  it  does  not  fc 

about  7%  per  annum.  Because  contract  costs  will  be  calculated  on  the  basis 

in  anticipation  of  all  concelvabl 

of  prices  which  obtain  at,  the  time  different  parts  of  the  job  are  carried  out. 

inflation!  The  reason  is  that  th 

the  difference  in  cost  for  two  jobs  identical  in  every  respect  except  that  one 

act  savings  on  inflation  from  ear 

will  take  a year  less  to  build  is  estimated  by  averaging  the  difference  in 

of  money  available  at  any  one  tin 

cost  levels  at  the  start  of  the  job  (which  is  zero)  and  the  difference  at  the 
completion  of  the  job  (in  this  case.  7%).  The  net  difference  would  be  3.5% 

spending  money  earlier  costs  more 

for  a difference  of  one  year  in  construction  times. 

Delay  on  construction  only  costs 

beyond  the  date  when  the  town  nee 

The  case  of  simple  delay  is  different.  If  two  projects  took  equally  long  to 

happening,  the  saving  applies  to 

construct  and  one  started  a year  earlier  (all  phases  of  the  job  thus  being  a 

planned  school  building  program  b 

completed  full  year  earlier),  the  saving  would  be  a full  7%. 

ities,  the  importance  of  rapid  pi 

In  terms  of  savings  on  Inflation. 


terms  of  savings  on  interim  finan 
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This  principle  will  obtain  as  long  as  construction  inflation  continues  to 

the  total  project  cost 

outpace  general  inflation.  If,  as  projected,  the  rate  of  construction  infla- 

snges in  the  prices  of 

tion  gradually  approaches  the  rate  for  general  incomes,  the  difference  will 
approach  zero,  so  that  earlier  construction  will  no  longer  effect  a real 

/H  COSt  S . 

saving. 

jm  on  time.  Delaying 

and  any  time  spent  on 

One  other  point  should  be  made.  Although  real  savings  on  inflation  may  be 

project  adds  more.  The 

made  if  schools  are  built  earlier,  this  is  only  a factor  if  the  schools  are 

Because  of  general 

actually  needed  at  the  time  they  are  completed.  The  concept  of  "stock- 

the  later  date  will  also 

pi  ling'1  schools  simply  in  order  to  beat  inflation  would  be  an  Al ice- ? n-Wonder- 

escalation  ?s  the  dif- 

land  concept  of  savings.  A school  which  is  being  used  is  returning  an  economic 

ts  and  the  increase  in 

benefit  to  the  town;  an  empty  school  is  not. 

on  is  12%  per  annum  and 

In  other  words,  although  it  is  true  that  significant  savings  on  inflation  are 
made  by  building  one  year  earlier,  and  greater  savings  are  made  by  building 

te  of  escalation  is 

two  years  earlier,  it  does  not  follow  that  we  should  therefore  build  immediately 

Iculated  on  the  basis 

in  anticipation  of  all  conceivable  future  needs  simply  in  order  to  save  on 

the  job  are  carried  out. 

inflation!  The  reason  is  that  there  are  other  factors  which  more  than  counter- 

respect except  that  one 

act  savings  on  inflation  from  earlier  construction.  One  is  the  limited  supply 

ng  the  difference  in 

of  money  available  at  any  one  time  to  meet  a vast  array  of  needs.  Furthermore, 

id  the  difference  at  the 

spending  money  earlier  costs  more  money  in  interest. 

ference  would  be  3*5% 

Delay  on  construction  only  costs  money,  therefore,  when  completion  is  delayed 
beyond  the  date  when  the  town  needs  the  new  space.  Since  this  is  currently 

:s  took  equally  long  to 

happening,  the  saving  applies  to  many  schools.  If,  however,  there  were  a well- 

if  the  job  thus  being  a 

planned  school  building  program  based  on  a statewide  survey  of  needs  and  prior- 

>11 7%. 

ities,  the  importance  of  rapid  planning  and  construction  would  become  meaningless 
in  terms  of  savings  on  inflation.*  (It  could  still,  however,  be  important  in 
terms  of  savings  on  interim  finance.) 
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Assume,  for  example,  that  on  the  basts  of  an  analysts  of  the  state1 s limited 
- resources,  it  ts  determined  that  the  state  can  afford  to  complete  a certain 
number  of  schools  in  1976.  If  this  is  known  well  in  advance,  then  it  makes 
little  difference  in  terms  of  inflation  whether  the  planning  and  construction 
operation  takes  three  years  or  four,  since  one  can  just  as  easily  start  in 
1972  as  1973.  Therefore,  if  the  starting  date  can  be  controlled,  the  length 
of  the  construction  period  makes  much  less  difference  in  terms  of  inflation. 
Naturally,  this  does  not  negate  the  importance  of  speed  of  construction  for 
other  considerations  Such  as  interim  finance  and  economical  use  of  labor. 

Relative  Cost  to  State  and  to  School  District 

Of  immediate  interest  to  many  taxpayers  is  not  the  total  cost,  but  the  total 
amount  of  their  town's  contribution,  since  this  is  directly  reflected  in  their 
property  tax.  The  proportion  paid  by  the  school  district  depends  on  the 
amount  of  the  state  contribution. 

1 . Cost  to  the  State 

Through  the  SBAB,  the  state  pays  a construction  grant  of  40-50%  of  the 
project  cost  to  municipalities,  and  40-65%  to  regional  districts  (or  an 
average  of  about  50%).  Since  the  state  does  not  pay  any  of  the  interest,  and 
since  the  total  of  interest  and  principal  payments  may  equal  about  150%  of 
the  project  cost,  the  state's  nominal  40-65%  contribution  really  equals  about 
25-40%  (or  an  average  of  about  a third)  of  this  total. 

2.  Cost  to  the  School  District 

The  school  district  pays  everything  which  the  state  does  not  pay*  This 
includes  35-60%  (average  - about  50%)  of  the  principal  plus  all  of  the  interest. 
The  school  district  therefore  pays  about  two-thirds  of  the  total  cost. 
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CHAPTER  II!  - 5 


I ntroduct ion 

Massachusetts  cities  and  towns  spend  approximately  GCf/o  of  all  municipal  funds 
allocated  for  construction  on  public  schools.  This  chapter  examines  the 
results  of  contract  bidding  on  conventional  public  school  construction  through- 
out Massachusetts  with  the  following  objectives  in  mind: 

1.  To  determine  the"  cost  of  public  schools  being  constructed  today  by  conven- 
tional methods; 

2.  To  determine  the  current • trends  in  Massachusetts  construction  costs; 

3.  To  compare  Massachusetts  costs  and  trends  with  those  of  other  geographical 
regions; 

4.  To  determine  the  elemental  cost  characteristics  of  schools  currently  being 
built  in  Massachusetts; 

5.  To  provide  a basis  for  comparison  of  current  construction  costs  with  the 
costs  of  schools  which  might  be  constructed  in  Massachusetts  in  the  near 
future  utilizing  systems  buildi'ng  technology  as  such  technology  is  cur- 
rently being  utilized  in  other  states. 

The  results  of  the  research  for  this  chapter  provide  some  long-sought  answers 
to  questions  on  the  status  of  school  construction  costs  in  Massachusetts  today. 

Method  of  Analysis 


analytical  purposes,  the  most  logic 

1.  Urban  high  schools  (&  vocation 

2.  Urban  elementary  and  middle  sci 

3.  Suburban  and  rural  high  school 

4.  Suburban  and  rural  elementary 

This  breakdown  was  ultimately  chose 
analysis  within  this  chapter. 

Data  Base:  The  basic  data  on  const 

sources : 

1.  Directly  from  the  existing  con 

2.  From  the  cost  data  files  maint 

3.  Through  data  made  available  by 
Bureau. 

4.  From  data  obtained  from  cooper 
conducted  by  MBM  cost  engineer 

Through  these  sources,  cost  informa 
struct  ion  projects  bid  since  1965- 
could  not  be  used  because  they  were 
to  be  non-representative. 

After  careful  screening  for  applies 
reduced  to  118  Massachusetts  school 
fol lows: 


Basic  Approach:  In  considering  the  method  of  cost  analysis  of  schools  in 

Massachusetts,  it  was  thought  reasonable  to  divide  the  total  sample  of  schools 

surveyed  into  subgroups  with  similar  characteristics.  It  was  decided  that,  for 


1.  Urban  high  schools: 

2.  Urban  elementary  and  middle  sc 


3.  Suburban  and  rural  high  school 
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m’ion  cost  survey 

analytical  purposes,  the  most  logical  subgrouping  Is  the  following: 

1.  Urban  high  schools  (&  vocational -technical  schools). 

2.  Urban  elementary  and  middle  schools. 

3-  Suburban  and  rural  high  schools  (&  vocational-technical  schools). 

4.  Suburban  and  rural  elementary  and  middle  schools. 

:oximately  60%  of  all  municipal  funds 

>ols.  This  chapter  examines  the  This  breakdown  was  ultimately  chosen  and  used  as  the  format  for  statistical 

lal  public  school  construction  through-  analysis  within  this  chapter, 

actives  in  mind: 

Data  Base:  The  basic  data  on  construction  cost  was  obtained  from  the  following 

x>ls  being  constructed  today  by  conven-  sources: 


Massachusetts  construction  costs; 
trends  with  those  of  other  geographical 

racteristics  of  schools  currently  being 

if  current  construction  costs  with  the 
istructed  In  Massachusetts  in  the  near 
:echnology  as  such  technology  is  cur- 
ies. 

3pter  provide  some  long-sought  answers 
istruction  costs  In  Massachusetts  today. 


1.  Directly  from  the  existing  construction  cost  files  of  MBM  where  applicable. 

2.  From  the  cost  data  files  maintained  by  F.W.  Dodge  Company. 

3.  Through  data  made  available  by  the  Massachusetts  School  Building  Assistance 
Bureau. 

4.  From  data  obtained  from  cooperating  school  architects  through  surveys 
conducted  by  MBM  cost  engineers  specially  for  this  project. 

Through  these  sources,  cost  information  was  derived  on  180  separate  school  con- 
struction projects  bid  since  1965.  However,  the  data  on  many  of  these  projects 
could  not  be  used  because  they  were  either  questionable,  incomplete  or  determined 
to  be  non-representative. 

After  careful  screening  for  applicability  the  bank  of  useable  cost  data  was 
reduced  to  7 78  Massachusetts  schools  and  distributed  among  the  subgroupings  as 
fol lows : 


hod  of  cost  analysis  of  schools  in 
e to  divide  the  total  sample  of  schools 

i an  O :ics.  It  was  decided  that,  for 


1.  Urban  high  schools: 

2.  Urban  elementary  and  middle  schools: 

3.  Suburban  ard  rural  high  schools: 
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15  samples 
17  samples 
36  samples 


4. 


Suburban  and  rural  elementary  and  middle  schools: 


50  samples 


These  raw  data  samples  were  generally  lists  of  the  filed  sub-bid  and  general 
bid  results  obtained  from  the  "lowest  responsible  bidders"  on  each  school 
construction  project  within  the  sample.  These  bid  results  were  then  tabulated 
in  matrix  form  indicating  all  data  pertinent  for  cost  analysis. 

These  matrices  are  as  follows: 

1.  Construction  cost  breakdown  for  selected  urban  high  schools  (including 
vocational-technical  school s)  (Appendix  Exhibit  1). 

2.  Construction  cost  breakdown  for  selected  urban  elementary  and  middle 
schools  (Appendix  Exhibit  2).  - 

3.  Construction  cost  breakdown  for  selected  suburban  high  schools  including 
vocational-technical  schools)  (Appendix  Exhibit  3). 

4.  Construction  cost  breakdown  for  selected  suburban  elementary  and  middle 
schools  (Appendix  Exhibit  4). 

The  location  of  each  of  the  schools  included  in  these  exhibits  is  plotted  on 
the  location  map  of  all  schools  included  in  samples  (Exhibit  5) - 

The  results  of  these  analyses  are  summarized  in  a composite  of  construction 
cost  data  on  all  118  schools  in  the  sample  (Appendix  Exhibit  6). 

Cost  Breakdown  by  Building  Element:  After  development  of  the  cost  data  based 

on  general  and  sub-bid  results,  these  data  were  redistr fbuted  by  statistical 
means  to  16  identifiable  building  sub-systems  or  "elements"  which,  together, 
comorise  the  entire  school  buildings.  The  purposes  for  conversion  of  the  data 
into  the  elemental  breakdown  are  for  better  analysis  of  the  composition  of  the 
school  buildings  examined  and  for  comparison  in  later  chapters  of  this  study 
with  the  costs  of  schools  contemplated  utilizing  systems  building  techniques. 
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Comparison  with  Costs  in  Other  States:  In  order  to  correlate  Massachusetts 

school  construction  costs  and  trends  with  costs  and  trends  in  neighboring 
states  and  the  nation  as  a whole,  reference  was  made  to  the  national  cost  of 
building  index  published  annually  by  SCHOOL  MANAGEMENT  Magazine.  This  index 
is  developed  primarily  through  questionnaires  sent  to  school  administrators 
throughout  the  country  and  is  based  upon  their  responses.  The  SCHOOL  MANAGE- 
MENT findings  are  considered  to  be  the  most  authoritative  source  of  data  on 
national  school  construction  volume  and  cost  trends.  The  use  of  the  SCHOOL 
MANAGEMENT  Magazine  data  is  gratefully  acknowledged. 

Constraints:  In  conducting  this  study  the  research  staff  often  encountered 

confusion  and  lack  of  standardization  in  the  reporting  of  factors  used  in 
reaching  cost  conclusions.  For  example,  although  the  American  Institute  of 
Architects  has  developed  specific  procedures  for  determining  and  reporting  net 
and  gross  square  footage,  there  appears  to  be  wide  deviation  from  these  stand- 
ard procedures  by  many  architects.  Also  there  appear  to  be  broadly  varying 
interpretations  between  educators  and  designers  as  to  the  term  "classroom." 

The  increasing  emphasis  on  "open  plan"  design  tends  to  exacerbate  this  problem. 
The  criteria  for  determination  of  school  population  also  appear  to  vary  from 
designer  to  designer  with  similar  effects  on  cost  reporting.  Because  of  these 
apparent  inconsistencies  in  reporting  data,  this  chapter  does  not  attempt  to 
provide  cost  information  on  the  basis  of  classrooms. 

Findings 

Current  Costs  of  Construction  Based  upon  Survey  of  118  Representative  Massachu- 
setts Schools  (June  1971  Dollars): 

1.  The  size  in  dollars  of  the  average  composite  model  school  construction 
project  is  $^,783,920 
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2.  The  average  school  cost  per  pup 

3.  The  current  average  cost  of  sch 

for  all  types  of  schools 

The  current  average  cost  of  sch 

a.  Urban  high  schools: 

b.  Suburban  high  schools: 

c.  Urban  elementary  and  middle 

d.  Suburban  elementary  and  mid 

(All  above  data  from  Appen 

Significant  General  Characteristics 
as  Noted  by  Survey: 
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(Appendix  Exhibit  6). 
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(Appendix  Exhibit  6). 
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to  correlate  Massachusetts 

2.  The  average  school  cost  per  pupil  is  $4,911 

id  trends  in  neighboring 

3-  The  current  average  cost  of  school  construction  is  $35.25  per  square  foot 

ade  to  the  national  cost  of 

for  all  types  of  schools 

EMENT  Magazine.  This  index 

4.  The  current  average  cost  of  schools  by  major  subgroup  is  as  follows: 

t to  school  administrators 

sponses.  The  SCHOOL  MANAGE- 

a.  Urban  high  schools:  $38. 76/sq.ft. 

ritative  source  of  data  on 

b.  Suburban  high  schools:  $33. 01/sq.ft. 

ds.  The  use  of  the  SCHOOL 

c.  Urban  elementary  and  middle  schools:  $39-9Vsq.ft. 

ed. 

d.  Suburban  elementary  and  middle  schools:  $32. 75/sq.ft. 

(All  above  data  from  Appendix  Exhibit  6) 

ch  staff  often  encountered 

Siqnificant  General  Character i sties  of  118  Representative  Massachusetts  Schools 

rting  of  factors  used  in 

as  Noted  by  Survey: 

the  American  Institute  of 

In  examining  the  cost  per  classroom  and  cost  per  pupil  of  Massachusetts  schools. 

determining  and  reporting  net 

ranges  and  averages  have  been  ascertained-  These  statistics  indicate  that 

te  deviation  from  these  stand- 

suburban  schools  are  smaller  in  the  number  of  classrooms,  total  population, 

>pear  to  be  broadly  varying 

project  size  and  cost  per  square  foot  than  are  their  urban  counterparts.  The 

is  to  the  term  “cl  ass  room. 11 
[ids  to  exacerbate  this  problem. 

same  relationship  exists  between  elementary  and  high  school  sizes  and  costs, 

both  in  the  suburbs  and  the  cities. 

ion  also  appear  to  vary  from 

t reporting.  Because  of  these 

1.  The  average  of  all  schools  surveyed  accommodates  966  pupils  and  has  a 

chapter  does  not  attempt  to 

stated  academic  classroom  count  of  31  (but  presumably  has  other  teaching 

pms. 

stations  in  addition  to  classrooms  stated).  The  nominal  average  popula- 
tion is  26  pupils  per  classroom  with  a ratio  of  136  sq.  ft.  per  pupil 
(Appendix  Exhibit  6). 

of  118  Representative  Massachu- 

2.  On  the  average,  slightly  over  50%  of  the  school  construction  cost  is 

chargeable  to  the  subcontractors  representing  the  respective  sub  trades 
(Appendix  Exhibit  6). 

e model  school  construction 

3.  The  average  urban  school  tends  to  be  considerably  larger  in  average  number  of 

pupils  per  school  than  suburban  schools (Exhibit  8,  Appendix  Exhibit  6). 
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Exhibit  8 


All  Schools 


The  average  urban  high  school  surveyed  is  180,342  square  feet  in  size, 
has  58  academic  classrooms,  and  accommodates  1,736  pupi 1 s (Appendix  Exhibit  6). 
The  average  suburban  high  school  surveyed  is  180,230  square  feet  in  size, 
has  31  academic  classrooms,  accommodates  1,014  pupi 1 s (Append ix  Exhibit  6). 

The  average  urban  elementary  and  middle  school  surveyed  is  114,117  square 
feet  in  size,  has  35  academic  classrooms,  accommodates  860  pupils 
(Appendix  Exhibit  6). 

The  average  suburban  elementary  and  middle  school  is  70,650  square  feet  in 
size,  has  26  academic  classrooms  and  accommodates  728  pupi 1 s (Appendix  Ex.  6). 
In  the  years  1 969 , 1970  and  1971,  the  size  mode  for  projects  studied  has 
tended  to  be  between  $1  million  and  $6  million  (Exhibit  7)-  The  tendency, 
however,  is  toward  larger  average  projects  each  year. 

Urban  high  schools  surveyed  tended  to  be  far  larger  in  pupil  capacity  and 
number  of  academic  classrooms  than  all  other  school s (Exh ib i t 8, Appendix  Ex. 6). 
The  square  foot  area  per  pupil  in  all  high  schools  and  urban  elementary 
schools  surveyed  is  considerably  greater  than  the  area  per  pupil  in  subur- 
ban elementary  school s (Exh ib i t 9,  Appendix  Exhibit  6). 

The  cost  per  pupil  of  all  categories  of  schools  surveyed  (average  $4,911) 
is  comparable  except  for  suburban  elementary  schools,  which  tend  to  cost 
considerably  less  (average  $3,086)  than  all  other  types  of  schools  sur- 
veyed (Exhibit  10,  Appendix  Exhibit  6). 

At  present  rates  of  escalation  and  under  present  methods,  the  cost  per 
square  foot  for  all  schools  will  double  over  current  costs  by  1980 
I'Aopendix  Exhibit  11). 
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Correlation  of  Massachusetts  School  Construction  Costs  with  National  School  d.  Number  of  Pupils  Accommodated  ir 

Construction  Costs  and  Costs  in  Other  States  According  to  SCHOOL  MANAGEMENT 

Magazine  Building  Cost  Statistics  Projected  for  1971  Massachusetts: 


1 . National  Correlation: 

a.  Average  Cost  per  Project  (Project  Size): 


National : 

Massachusetts  as  a % of  the 
National : 


Massachusetts : 

National  Average: 

Massachusetts  as  a % of  the  National  Average: 

b.  Average  Cost  per  Pupil: 

Massachusetts : 

National  Average: 

Massachusetts  as  a % of  the  National  Average: 

c.  Total  New  School  Construction: 

Massachusetts : 

Nat ional : 

Massachusetts  as  a % of  the  National: 


$3,455,000 

$2,020,000 

171% 


$3,800 

$2,400 

155% 


$175,932,000 

$2,742,472,000 

6.4% 


d.  Number  of  Pupils  Accommodated  in  New  Schools: 

45,300 
1 ,048,800 
4.3% 


Massachusetts : 

National : 

Massachusetts  as  a % of  the  National: 


* Includes  only  new  elementary  and  secondary  schools  projected  for  completion 
in  1971  and  excludes  all  starts  projected  and  all  additions  to  existing 
buildings,  rounded  to  nearest  $100* 


2.  Regional  Correlation: 

a.  Average  Cost  per  Project  (Projeci 

Massachusetts : 

Regional  Average 

Massachusetts  as  a % of  the 
Regional  Average: 

b.  Cost  Per  Pupi 1 : 

Massachusetts : 

Regional  Average: 

Massachusetts  as  a % of  the 
Regional  Average: 

c.  Total  New  Construction: 
Massachusetts : 

Region: 

Massachusetts  as  a % of  the 
Region: • 

d*  Number  of  Pupils  Accommodated  ? 
Massachusetts:  ' 

Region: 

Massachusetts  as  a % of  the 
Reg i on : 


* * 
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to  SCHOOL  MANAGEMENT 


$3,455,000 
$2,020,000 
1 71% 


$3,800 

$2,400 

159% 


$175,932,000 

$2,742,472,000 

6.4% 


45,300 
1 ,048,800 
4.3% 

rojected  for  completion 
d it  ions  to  existing 


d.  Number  of  Pupils  Accommodated  in  New  Schools: 
Massachusetts : 

Nat i ona 1 : 

Massachusetts  as  a % of  the 
National : 

2.  Regional  Correlation: 

a.  Average  Cost  per  Project  (Project  Size): 

Massachusetts : 

Regional  Average 

Massachusetts  as  a % of  the 
Regional  Average: 

b . Cost  Per  Pupil: 

Massachusetts : 

Regional  Average: 

Massachusetts  as  a % of  the 
Regional  Average: 

c.  Total  New  Construction: 

Massachusetts : 

Region : 

Massachusetts  as  a % of  the 
Region:- 

d.  Number  of  Pupils  Accommodated  in  New  Schools: 
Massachusetts : 

Region: 

Massachusetts  as  a % of  the 
Region: 


45,300 
1 ,048,800 


4.3% 


$3,455,000 

$3,176,000 

109% 


$3,800 

$3,500 

109% 


$175,932,000 

$380,666,000 

46% 


45,300 

107,700 

43% 
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School  Construction  Cost  Trends  Observed  in  Massachusetts , 1967-1971 
Based  Upon  SCHOOL  MANAGEMENT  Magazine  Building  Cost  Statistics: * 


Total  New  School 
Construction 
Reported:  (S000): 

1967 

87,800 

1968 

98,033 

13k a 
141,331 

131 o 
83,597 

1971 

175,932 

Total  Number  of 
New  Projects 
Undertaker, : 

60 

59 

64 

29 

48 

Average  Cost  Per 
Pupil  (S): 

2,311 

(100%) 

2,290 

(99%) 

2,276 

(1217,) 

3,418 

(148%) 

3,883 

(168%) 

Total  Number  of 
Pupils  Accommodated: 

38,031 

42,809 

50,555 

24,461 

45,310 

Average  Cost  per 
Project  (S000): 

1,465 

(1007,) 

1,662 

(113%) 

2,208 

(151%) 

2,883 

(197%) 

3,665 

(250%) 

Conclusions  and  Recommendations 

It  is  readily  apparent  from  the  findings  set  forth  above  that  Massachusetts  is 
paying  more  than  other  states  for  its  schools  and  that  the  trends  toward  higher 
costs  in  this  state  must  be  reversed.  These  findings  suggest  the  following  con- 
clusions and  recommendations  for  action  to  control  school  construction  costs: 


1-  Project  Size:  The  findings  indicate  a growing  gendency  toward  fewer  but 

larger  projects  and  suggest  that  project  size  may  be  a causal  factor  in 
creating  higher  costs  per  square  foot  and  per  pupil.  The  economies  of 
scale  which  would  normally  be  expected  on  large  projects  are  apparently 
offset  consistently  by  the  effects  of  absence  of  sufficient  competition 


Exhibit  7 DISTRIBUTION  OF  PROJECT  SIZE  FOR 


Includes  only  new  elementary  and  secondary  schools  and  excludes  all  addi- 
tions to  existing  schools.  1971  figures  include  only  projects  scheduled  Source:  M.B.M.  Surv 

for  completion  during  the  calendar  year  and  excludes  all  new  projects 
started  in  1971- 
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Exhibit  7 DISTRIBUTION  OF  PROJECT  SIZE  FOR  ALL  SCHOOLS  IN  SAMPLE 
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Source:  M.B.M.  Survey  of  118  Massachusetts  Schools 
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among  building  contractors.  It  is  readily  conceded  within  the  construction 
industry  that  as  projects  exceed  $5  million  in  size  the  number  of  con- 
tractors with  the  capability  to  compete  (and  most  particularly  bonding 
capability)  decreases  drastically.  Therefore,  it  must  be  concluded  that, 
in  order  to  control  costs,  projects  will  either  have  to  be  sized  within 
the  limits  of  reasonable  competition  or  special  efforts  must  be  made 
during  the  bidding  process  to  ensure  strong  competition. 

Project  Timing:  As  described  in  detail  in  the  following  chapter,  the 

timing  of  projects  is  extremely  critical.  The  time  of  the  year  in  which 
projects  are  bid  and  construction  is  scheduled  can  have  significant  impact 

on  costs  because  of  seasonal  competitive  factors  in  the  market,  the  aval  la- 

\ 

bility  of  labor,  and  price  escalation.  Careful  scheduling  can  take  advantage 
of  more  competitive  market  conditions  and  optimize  the  seasonal  factors  In 
construction.  Above  all,  any  delay  for  any  reason  tends  to  increase  cost 
in  the  particularly  inflationary  economy  of  the  construction  industry. 

Filed  Sub-bid  Statutes:  As  noted  elsewhere  in  this  report,  the  Massachu- 

setts procedure  causing  the  general  contractor  to  utilize  the  services  of 
the  lowest  filed  sub-bidder  often  increases  rather  chan  decreases  project 
cost.  Ideally,  there  should  be  maximum  teamwork  and  cooperation  between  the 
general  contractor  and  all  subcontractors  to  maximize  efficiency  and  mini- 
mize cost.  In  many  cases  subcontractors  with  poor  reputations  for  ability 
and  efficiency  are  imposed  upon  the  general  contractors  bidding  a jofc^  and 
because  of  these  poor  reputations  all  of  the  general  contractors  feel  com- 
pelled to  increase  their  contingency  factors  resulting  in  higher  contract 
bids. 


percentage  of  the  bid  price.  Under  this  s 
incentive  for  the  architect  to  help  in  rec 
fixed  fee  with  bonuses  for  cost  reduction 
to  the  designer  to  reduce  project  costs. 

5.  Contract  Documents:  The  quality,  format, 
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not  completely  understand  specifications  c 
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6.  Project  Management:  The  professional  cao< 

and  level  of  personal  involvement  of  the  < 
and  school  building  committee  are  critica 
Effective  coordination  of  these  discipline 

In  conclusion  it  may  be  stated  that  anything  wl 
reduce  the  impact  of  these  factors,  individual 
the  cost  of  school  construction. 


Architectural  Fees:  The  prevalent  method  of  determining  design  fees 

affects  cost  adversely.  In  most  cases  the  architect’s  fees  equal  a fixed 
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percentage  of  the  bid  price.  Under  this  structure,  there  is  no  positive 
incentive  for  the  architect  to  help  in  reducing  construction  costs.  A 
fixed  fee  with  bonuses  for  cost  reduction  would  be  a positive  incentive 
to  the  designer  to  reduce  project  costs. 

5.  Contract  Documents:  The  quality,  format,  and  readability  of  the  plans 

and  specifications  significantly  affect  bid  prices.  Contractors  who  do 
not  completely  understand  specif icat ions  often,  in  their  haste,  tend  to 
increase  their  contingency  factors  rather  than  taking  the  time  to  clarify 
the  meaning  of  the  specifications.  Also  under  the  current  practices  of 
many  school  designers  there  is  no  consistency  as  to  what  is  to  be  included 
within  the  various  sub-bids.  To  correct  these  conditions  contract  docu- 
ments must  be  clarified  and  instructions  to  bidders  must  be  standardized. 

6.  Project  Management:  The  professional  capability,  dedication,  commitment, 

and  level  of  personal  involvement  of  the  architect,  engineers,  contractors, 
and  school  building  committee  are  critical  to  the  success  of  the  project. 
Effective  coordination  of  these  disciplines  is  also  vital  to  the  project. 

In  conclusion  it  may  be  stated  that  anything  which  can  be  done  to  control  and 
reduce  the  impact  of  these  factors,  individually  or  collectively,  will  reduce 
the  cost  of  school  construction. 


237 


INDEX  OF  SUPPORTING  EXHIBITS 


Exhibit  Ik 


MASSACHUSETTS  CONSTRUCTION  TREI 


EXHIBIT 
1.  (Appendix) 


2.  (Appendix) 

3.  (Appendix) 


k . (Appendix) 

5- 

6.  (Appendix) 


7. 

8. 


9. 

10. 

11.  (Appendix) 


12.  (Appendix) 


13.  (Appendix) 

14. 


Construction  Cost  Breakdown  for  Selected  Urban 
High  Schools  (including  Vocational -Technical 
Schools) . 

Construction  Cost  Breakdown  for  Selected  Urban 
Elementary  and  Middle  Schools. 

Construction  Cost  Breakdown  for  Selected  Subur- 
ban High  Schools  (including  Vocational -Techni- 
cal Schools). 

Construction  Cost  Breakdown  of  Selected  Subur- 
ban Elementary  and  Middle  Schools. 

Location  Map  of  All  Schools  Included  in  Sample. 

Composition  of  Construction  Cost  Data  on  all 
118  Schools  in  Sample. 

Distribution  Profile  of  Project  Size  (in  $) 
for  all  Schools  in  Sample. 

Comparison  of  Number  of  Pupils  per  School  by 
Sub-Group  for  Selected  Schools  in  Sample. 

Comparison  of  Area  Per  Pupil  by  Sub-Group  for 
Selected  Schools  in  Sample. 

Comparison  of  Cost  Per  Pupil  by  Sub-Group  for 
Selected  Schools  in  Sample. 

Current  and  Projected  Construction  Cost  Per 
Square  Foot  for  Schools  by  Sub-Group. 

National  Correlation  of  School  Construction  Data, 
1971. 

Regional  Correlation  of  School  Construction  Data, 
1971. 

Massachusetts  School  Construction  Trends, 
1967-1971. 


TOTAL  NEW  SCHOOL 
CONSTRUCTION 
REPORTED  ($000) 


TOTAL  NUMBER  I 
NEW  PROJECTS 
UNDERTAKEN 


TOTAL  NUMBER  AVERAG! 
OF  PUPILS  PER  PR( 
ACCOMMODATED  (000)  (000$) 


O 

ERIC 


Source:  School  Management  Magazine  - July 


0^0 


299 


Exhibit  14 


MASSACHUSETTS  CONSTRUCTION  TRENDS 
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Source:  School  Management  Magazine  - July  '69,  July  '70  & June  '71. 
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SCHOOL  CONSTRUCTION  TIME  SURVEY 
CHAPTER  III  - 6 


I ntroduct ion 

Two  general  observations  are  most  frequently  made  about  the  schools  built 
in  the  Commonwealth  in  the  past  five  years: 

A 

1.  Schools  cost^oo  much;  and 

2.  Schools  take  too  long  to  design  and  build. 


1.  Size  (and  hence  total  cost); 

2.  Complexity  (and  thus  unit  cost 

3.  Effectiveness  of  management  pr 
These  factors  are  examined  in  detail  in  this 
length  of  the  overall  design  and  construction 
sions  are  drawn  concerning  the  implications  o 
are  made  which,  if  adopted,  could  decrease  pr 
project  cost,  and  significantly  enhance  actua 

Design  and  Construction  Time  as  a Function  of 


The  continuation  of  present  economic  trends  will  not  reduce  school  costs. 

The  perpetuation  of  current  practices  in  their  design  and  construction  will 
not  lessen  the  time  required  to  build  them.  The  cost  factors  are  discussed 
in  detail  elsewhere  in  this  study;  the  time  aspects  are  the  subject  of  this 
chapter.  However,  since  time  and  cost  are  closely  related,  the  longer  it 
takes  to  design  and  build  a school,  the  less  can  be  bought  for  the  budget 
dol lar. 

To  determine  just  how  severe  the  problem  is,  a 50-project  sample  was  selected 
from  the  projects  completed  in  the  Commonwealth  over  the  past  five  years. 

Of  the  projects  surveyed,  67  percent  finished  later  than  the  time  initially 
allotted.  Therefore,  either  the  t imes al located  for  the  projects  were  insuf- 
ficient or  a variety  of  other  circumstances  prohibited  timely  completion. 
Further,  of  the  projects  not  completed  on  time,  the  average  time  overrun 
was  35  to  40  percent. 


It  i tfvj  general  practice  in  Massachusetts, 
architect  to  allocate  design  and  construction 
In  other  words,  the  larger  the  project,  the  m 
design  and  construction  processes.  Figures  I 
depict  the  actual  times  taken  for  designing  a 
projects  examined  for  this  study.  From  these 
several  schools  of  the  same  size  can  vary  sigi 
to  design  and  build  them. 

Further,  schools  of  different  sizes  can  requi 
time  to  build.  Time  increases  as  a function  < 
general  way.  Consequently,  it  is  most  diffici 
project  should  take  if  one  considers  only  its 

Design  and  Construction  Time  as  a Function  of 


The  survey  indicated  that,  to  a greater  or  lesser  degree,  construction  time 
varied  with: 


Referring  again  to  Figures  I,  II,  and  III,  it 
difficult  to  draw  hard  conclusions  on  the  tinx 
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1.  Size  (and  hence  total  cost); 

2.  Complexity  (and  thus  unit  cost);  and 

3.  Effectiveness  of  management  practices. 

These  factors  are  examined  in  detail  in  this  chapter  and  their  impact  on  the 
length  of  the  overall  design  and  construction  process  is  evaluated.  Conclu- 
sions are  drawn  concerning  the  implications  of  this  survey  and  recommendations 

bout  the  schools  built 

are  made  which,  if  adopted,  could  decrease  project  time,  reduce  the  overall 
project  cost,  and  significantly  enhance  actual  performance. 

build. 

Des  rgn  and  Construction  Time  as  a Function  of  Project  Size 

t reduce  school  costs. 

It  is  the  general  practice  in  Massachusetts,  as  in  most  other  states,  for  the 

gn  and  construction  will 

architect  to  allocate  design  and  construction  time  in  accordance  with  size. 

st  factors  are  discussed 

In  other  words,  the  larger  the  project,  the  more  time  is  allocated  for  the 

are  the  subject  of  this 

design  and  construction  processes.  Figures  1,  II,  and  III  graphically 

related,  the  longer  it 

depict  the  actual  times  taken  for  designing  and  constructing  the  school 

bought  for  the  budget 

projects  examined  for  this  study.  From  these  graphs  it  is  obvious  that 
several  schools  of  the  same  size  can  vary  significantly  in  the  time  taken 

roject  sample  was  selected 

to  design  and  build  them. 

r the  past  five  years. 

Further,  schools  of  different  sizes  can  require  virtually  the  same  amount  of 

than  the  time  initially 

time  to  build.  Time  increases  as  a function  of  project  size  only  in  a very 

the  projects  were  insuf- 

general  way.  Consequently,  it  is  most  difficult  to  estimate  how  long  a 

ted  timely  completion. 

project  should  take  if  one  considers  only  its  size. 

average  time  overrun 


egree,  construction  time 

Desiqn  and  Construction  Time  as  a Function  of  Protect  Complexity 

Referring  again  to  Figures  1,  II,  and  III,  it  is  clear  that  it  is  equally 
difficult  to  draw  hard  conclusions  on  the  t ime-versus-complex i ty  relation- 
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ship.  Two  schools  of  comparable  size  and  complexity  varied  by  as  much  as 
60  percent  in  the  time  required  to  design  and  build  them.  Further,  two 
schools  of  similar  complexity  but  varying  size  took  approximately  the  same 
amount  of  time  to  design  and  build.  To  make  the  study  evdn  more  confusing, 
the  larger  of  two  schools,  in  some  instances,  took  less  time  to  complete 
than  the  smaller  school.  Consequently,  project  complexity  is  not,  in  all 
cases,  a valid  measure  of  the  design  and  construction  time  required. 

Design  and  Construction  Time  as  a Function  of  Management  Practices 

The  most  glaring  fault  discerned  in  this  survey  is  the  almost  total  lack  of 
effective  management.  Improvement  of  management  techniques  could  signifi- 
cantly affsct  the  design  and  construction  time  of  schools  and  reduce  costs. 
The  fault,  however,  lies  more  in  the  system  than  in  any  of  the  parties 
involved.  In  the  following  paraqraphs,  the  problems  are  identified  and 
their  impact  on  project  time  is  assessed. 

The  local  school  board's  actions  in  the  management  process  have  several 
areas  of  impact.  The  determination  of  the  need  to  build  a school  appears 
to  be  as  much  a political  process  as  it  is  an  educational  one.  Referendum 
timing  is  certainly  more  the  result  of  a political  decision  than  an  economic 
one.  Indeed,  in  most  instances,  the  local  school  board  is  not  even  aware 
of  the  economic  aspects  of  a referendum,  despite  the  fact  chat  quite  often 
the  economic  factors  could  be  invaluable  in  supporting  the  timing  of  a 
referendum  to  evoke  positive  voter  response.  There  is  no  emphasis  given 
to  an  order  of  priorities,  the  importance  of  timely  decision-making,  or  the 
need  for  positive  action. 
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school  board  can  serve  to  delay  des i qn  and 
The  reasons  for  these  delays  range  through 
commitment.  From  the  development  of  educat 
definition,  from  scope  development  to  desic 
the  building  process,  the  local  school  boar 
point  can  serve  to  lengthen  the  overall  tin 
increase  the  cost. 

The  architect’s  design  process  is  basically 
the  design  process  normally  represents  no  r 
required  to  prepare  the  contract  documents, 
the  time  is  used  to  prepare  the  working  dr< 
into  terms  of  brick  and  mortar.  In  genera! 
the  manpower  required  to  execute  the  workir 
preparation.  Since  the  average  local  scho< 
the  ability  to  analyze  the  architects  pro< 
reluctant  to  suggest  that  the  designer  migl 

When  entering  into  an  agreement  with  an  an 
none  of  the  local  school  boards  surveyed  n 
selves  to  prepare  a schedule  which  set  a d< 
the  architects  were  reluctant  to  make  a coi 
the  significant  milestones  within  the  des  i 
no  method  available  for  the  architects  to  « 
staffs  nor  to  report  on  their  progress  to 
periodic  basis. 
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From  the  above  it  must  be  obvious  that  the  decisions  and  actions  of  the  local 
school  board  can  serve  to  delay  desiqn  and  construction  time  significantly. 
The  reasons  for  these  delays  range  through  the  entire  spectrum  of  owner 
commitment.  From  the  development  of  educational  specifications  to  budqet 
definition,  from  scope  development  to  design  review  and  ultimately  throuqh 
the  building  process,  the  local  school  board’s  dilatory  actions  at  any 
point  can  serve  to  lengthen  the  overall  time  required  and  ultimately  to 
increase  the  cost. 

The  architect's  design  process  is  basically  an  evolutionary  one.  However, 
the  design  process  normally  represents  no  more  than  one-third  of  the  time 
required  to  prepare  the  contract  documents.  The  remaining  two-thirds  of 
the  time  is  used  to  prepare  the  working  drawinqs,  which  translate  the  design 
into  terms  of  brick  and  mortar.  In  general,  more  effective  management  of 
the  manpower  required  to  execute  the  working  drawings  could  speed  up  their 
preparation.  Since  the  average  local  school  board  does  not  normally  possess 
the  ability  to  analyze  the  architect's  progress,  its  members  are  consequently 
reluctant  to  suggest  that  the  designer  might  accelerate  his  progress. 

When  entering  into  an  agreement  with  an  architect  for  the  desiqn  of  a school, 
none  of  the  local  school  boards  surveyed  required  the  architect  or  them- 
selves to  prepare  a schedule  which  set  a design  completion  date.  Further, 
the  architects  were  reluctant  to  make  a commitment  concerning  the  timing  of 
the  significant  milestones  within  the  design  phase.  Consequently,  there  was 
no  method  available  for  the  architects  to  assess  the  progress  of  their  own 
staffs'  nor  to  report  on  their  progress  to  the  local  school  boards  on  a 
periodic  basis. 
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The  general  contractor's  management  practices  are  apparently  as  ineffective 
as  those  of  the  local  school  boards  and  architects.  This  survey  indicated 
that  liquidated  damages  are  not  a sufficiently  coercive  force  to  assure 
timely  project  completion.  In  the  rare  instances  in  which  the  owner  has 
sought  to  assess  liquidated  damages,  the  contractor  has  successfully  resisted 
any  ultimate  liability  by  invoking  various  defenses  available  to  him. 

.Within  the  contractor's  own  organ izat ion , ineffective  management  is  readily 
apparent.  The  average  general  contractor  has  a line  organization  rather 
than  a staff  organi zat ion . This  means  that  each  project  is  assigned  a 
project  manager  who  is  responsible  for  project  completion.  Each  project, 
therefore,  rests  on  its  own  merits  and  there  is  little  overall  control  of 
the  flow  of  equipment,  manpower,  or  material  among  projects. 

Conci us  ions 

The  durations  of  school  construction  projects  in  Massachusetts  could  be  much 
shorter.  When  allocating  time,  primary  cons iderat ion  appears  to  be  directed 
toward  size  and  complexity  as  the  significant  determining  factors  in  spite 
of  the  fact  that  they  appear  not  to  be  significantly  correlated  to  the 
time  ultimately  required. 

It  would  appear  that  school  projects,  unlike  most  other  projects,  are  poorly 
planned  and  ineffectively  managed;  they  drift  through  the  design  stage  and 
are  then  impeded  by  every  conceivable  obstacle  during  construction.  Pro- 
visions for  dynamic  management  are  apparently  only  vaguely  considered  and, 
if  adopted,  only  grossly  applied. 


An  owner  building  with  a firm  pn 
the  delays  and  obstacles  which, 
the  school  construction  experien 
house  or  a shopping  center  can  b< 
minimum  time  at  minimum  cost  thn 
why  the  same  cannot  be  done  for  j 
rising  costs  and  critical  needs, 
practices  be  initiated. 

Recommendations 

It  is  easy  to  survey  the  school  < 
draw  conclusions  which  would  ind 
construction.  What  is  difficult, 
and  profitable  recommendat ions  fc 

1.  At  the  beginning  of  each  cor 
struction  strategy  must  be  c 
that  is  efficient,  practical 
all  design  and  construction 
should  recognize  their  respc 
and  adequate  funding. 

2.  A monthly  status  report  on  t 
prepared.  It  should  identif 
but  not  completed,  critical 
problems  and  suggested  resol 
opera t ions . 
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sntly  as  ineffective 

An  owner  building  with  a firm  profit  motive  in  mind  would  never  tolerate 

is  survey  indicated 

the  delays  and  obstacles  which,  unfortunatel y,  are  standard  occurrences  in 

force  to  assure 

the  school  construction  experience.  if  an  office  building  or  an  apartment 

ich  the  owner  has 

house  or  a shopping  center  can  be  translated  from  thought  to  deed  in 

successfully  resisted 

minimum  time  at  minimum  cost  through  proper  management,  there  is  no  reason 

i 1 able  to  him. 

why  the  same  cannot  be  done  for  schools.  fndeed,  in  the  face  of  today's 

anaqement  is  readily 

rising  costs  and  critical  needs,  it  is  imperative  that  proper  management 

ganization  rather 

practices  be  initiated. 

t is  assigned  a 


on.  Each  project. 

Recommendations 

overall  control  of 

It  is  easy  to  survey  the  school  construction  scene  in  the  Commonwealth  and 

iscts . 

draw  conclusions  which  would  indict  the  major  parties  affecting  design  and 
construction.  What  is  difficult,  however,  is  to  present  viable,  achievable 
and  profitable  recommendations  for  curing  the  ills  identified. 

thusetts  could  be  much 

1.  At  the  beginning  of  each  construction  project,  a comprehensive  con- 

appears to  be  directed 

struction  strategy  must  be  developed.  It  should  set  forth  a schedule 

ing  factors  in  spite 

that  is  efficient,  practical  and  achievable.  It  should  incorporate 

orrelated  to  the 

all  design  and  construction  activities.  School  building  committees 
should  recognize  their  responsibilities  in  providing  timely  decisions 

r projects,  are  poorly 

and  adequate  funding. 

2.  A monthly  status  report  on  the  progress  of  the  project  should  be 

the  design  stage  and 

prepared.  It  should  identify  activities  completed,  activities  started 

construction.  Pro- 

but  not  completed,  critical  activities  and  their  status,  potential 

tuely  considered  and. 

problems  and  suggested  resolutions  thereof,  and  a plan  of  continuing 
operations . 
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The  construction  plan  should  be  developed  with  a view  toward  reducing 
time  and  minimizing  cost  using  techniques  such  as: 

a.  Earlier  funding; 

b.  Prepurchasmg  of  materials; 

c.  Concurrent  design  and  construction  methods; 

d.  Continuous  cost  control;  and 

e.  Systems  components. 

The  construction  contractor (s)  should  be  required  to  prepare  a time 
plan  of  the  entire  construction  process.  The  schedule  should  be 
monitored  on  a monthly  basis  and  contractor  progress  payments  should 
be  dependent  upon  such  review.  The  contractor  should  not  be  compensated 
for  completed  work  until  he  demonstrates  either  that  the  project  will 
be  completed  on  time  or  that  a time  extension  is  justified. 


QUALITY  OF  CONSTRUCTION  SURVEY 
CHAPTER  III  - 7 


Due  to  the  time  which  intervenes  between  the  architects  preliminary 
des-ign  and  the  occupancy  of  the  completed  school  building,  a survey  of 
schools  actually  in  operation  can  most  successfully  demonstrate  how  school- 
houses  recently  have  been  designed  and  built,  and  provide  a base  from  which 
to  draw  inferences  about  current  trends.  In  many  respects,  the  typical 
recent  1 y-occuD ied  Massachusetts  school  building  does  not  differ  significantly 
in  its  construction  from  those  built  during  the  past  decade  or  two.  There 
are,  however,  visible  signs  of  a trend  toward  types  of  construction  which 
facilitate  the  periodic  rearrangement  of  the  spaces  inside  the  building 
envelope,  brought  on  in  part  by  the  raoidly  developing  educational  programs 
which  place  great  importance  on  this  sort  of  adaptability. 

Most  schools  are  built  using  relatively  lightweight  and  inexpensive  struc- 
tural components.  Steel  is  most  commonly  used:  open-web  joists  supported 

on  columns  carry  corrugated  steel  decking.  Concrete  block  bearing  walls, 
however,  have  not  entirely  gone  out  of  use.  Precast  concrete  construction 
is  also  used  in  some  schools,  primarily  for  multi-story  structures,  where 
its  integrally  f i re-res istant  characteristics  give  it  an  advantage  over 
steel  and  other  metals,  which  must  be  f i re-proofed  by  the  application  of 
additional  substances  following  erection.  Cast- in-place  concrete  construc- 
tion requires  the  use  of  complex  forms  and  shoring  to  contain  and  support 
the  fluid  material  before  it  solidifies  and  develops  sufficient  strength  to 
be  considered  safely  sel f-support i ng.  Because  of  the  time  and  additional 


expense  which  this  process  requires, 
used  for  major  structural  members.  I 
and  occasionally  for  roofs.  It  is  pl< 
over  decking  which  serves  as  a sel f — si 
place  after  the  concrete  sets.  Almos: 
gymnasiums  and  other  large  column-fret 
joists . 

Walls,  both  around  the  building  perime 
spaces,  are  almost  always  screen  parti 
other  than  their  own  weight.  Exterior 
brick,  concrete  block  or  meta 1 -and-gl a 
place  concrete  is  used  for  below-grade 
and  locations  are  specified  by  law,  wi 
tional  expenses.  The  four  small  inter 
school  in  Amherst,  for  instance,  are  a 
ment,  which  appears  to  predate  the  exi: 
mechanical  ventilation  systems. 

Interior  partitions  typically  are  eith< 
or  concrete  block.  Lath  and  wet-appl U 
due  to  the  significantly  greater  cost  < 
technique  entails.  Some  partitions  inc 
make  it  possible  quickly  to  subdivide  c 
ones.  In  a few  cases  use  is  also  made 
easily  be  removed  and  re-erected  elsewf 
change  the  plan  configuration  of  the  sc 
tional  needs.  The  importance  of  this  s 
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expense  which  this  process  requires,  cast-in-place  concrete  is  not  normally 
used  for  major  structural  members.  It  is  used,  however,  for  floor  slabs 
and  occasionally  for  roofs.  It  is  placed  either  directly  on  the  ground  or 
over  decking  which  serves  as  a sel f-support ing  formwork  and  is  left  in 

■ architect's  prel iminary 

place  after  the  concrete  sets.  Almost  without  exception,  the  roofs  over 
gymnasiums  and  other  large  column-*ree  spaces  are  carried  on  longspan  steel 

■ool  building,  a survey  of 

joists. 

ft s fully  demonstrate  how  school - 

ft  and  provide  a base  from  which 

Walls,  both  around  the  building  perimeter  and  between  the  various  interior 

ft  many  respects,  the  typical 

spaces,  are  almost  always  screen  partitions  which  carry  no  superimposed  loads 

fting  does  not  differ  significantly 

other  than  their  own  weight.  Exterior  walls  commonly  are  constructed  from 

■the  past  decade  or  two.  There 

brick,  concrete  block  or  metal -and-gl ass  curtain  wall  components.  Cast- in- 

ft  types  of  construction  which 

place  concrete  is  used  for  below-grade  applications.  Minimum  window  sizes 

ft  spaces  inside  the  building 

and  locations  are  specified  by  law,  with  some  occasional  resulting  addi- 

■developing educational  programs 

tional  expenses.  The  four  small  interior  courtyards  in  a new  elementary 

ft  adaptab i 1 i ty . 

school  in  Amherst,  for  instance,  are  at  least  partially  due  to  this  require- 

Itweight and  inexpensive  s true- 

ment,  which  appears  to  predate  the  existence  of  effective  and  inexpensive 
mechanical  ventilation  systems. 

led:  open-web  joists  supported 

|C6T?crete  block  bearing  walls. 

Interior  partitions  typically  are  either  stud  walls  faced  with  gypsum  board. 

1 Precast  concrete  construction 

or  concrete  block.  Lath  and  wet-applied  plaster  partitions  are  rarely  used 

Imul t i-story  structures,  where 

due  to  the  significantly  greater  cost  and  longer  construction  time  which  this 

Is  give  it  an  advantage  over 

technique  entails.  Some  partitions  incorporate  retractable  sections  which 

•roofed  by  the  application  of 

make  it  possible  quickly  to  subdivide  one  space  into  two  or  more  smaller 

last- in-pl ace  concrete  construc- 

ones.  In  a few  cases  use  is  also  made  of  demountable  walls,  which  can 

Ihoring  to  contain  and  support 

easily  be  removed  and  re-erected  elsewhere  when  it  becomes  desirable  to 

■develops  sufficient  strength  to 

change  the  plan  conf igurat ion  of  the  school  in  response  to  changing  educa- 

lise of  the  time  and  additional 

tional  needs.  The  importance  of  this  sort  of  internal  flexibility  appears 
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to  be  growing,  in  response  to  an  accelerating  rate  of  change  in  educational 

use.  Further  i ncorporat  ion  of  open  plann 

methods. 

tions  into  new  schools  will  further  incre 

Interior  wall  finishes  for  areas  subject  to  normal  wear,  such  as  classrooms. 

questionable  whether  the  open-plan  schoo< 

instructional  materials  centers,  offices  and  cafeterias,  are  qenerally  paint. 

without  the  acoustical  treatment  which  ca 

with  occasional  use  of  vinyl  wall  coverings  and  other  special  finishes.  Walls 

viding.  It  should  be  obvious  that  the  cl 

in  areas  receiving  harder  wear,  such  as  corridors,  service  areas  and  locker 

requires  different  materials  and  techniqi. 

rooms,  frequently  are  finished  with  ceramic  tile  or  epoxy  paints.  Decorative 

i ng  materials,  but  whether  keeping  carpet 

panel ing  and  masonry  of  brick,  stone  or  textured  concrete  block  are  used  in 

or  expensive  than  keeping,  say,  resilient 

lobbies,  auditoriums  and  other  areas  to  provide  visual  accents. 

ance  is  a hotly  debated  issue  whose  likel 

< 

been  unclear. 

There  is  a long-standing  preference  for  resilient  tile  (primarily  asphalt, 
v i ny 1 -asbes tos  and  vinyl,  but  also  rubber  and  cork)  as  durable,  fairly 

Floors  in  locker  rooms,  kitchens  and  fre< 

easy-to-maintain  floor  finishing  materials.  Evidence  is  available,  however, 

finished  with  quarry  tile  or  other  hard. 

indicating  an  increasing  trend  toward  carpeted  floors  in  classrooms,  offices. 

material.  Service  area  floors  commonly 

1 ibraries  and  similar  spaces,  although  it  is  still  considered  somewhat 

the  floors  of  some  shop  areas.  Other  sn< 

unusual  for  a school  to  be  carpeted.  This  growing  use  of  carpet  is  pri- 

Polished hardwood  floors,  trad i t iona 1 1 y 

marily  due  to  its  excellent  acoustical  properties.  Carpet  is  an  excellent 

commonly  employed,  although  competition 

sound-absorptive  material,  which  noticeably  reduces  the  reverberat ion  of 

purpose  resilient  materials. 

sound  within  a room.  In  addition,  it  cushions  and  mutes  the  impacts  due  to 

Sound  absorptive  celling  treatment  is  al 

footsteps,  moving  furniture  and  other  common  classroom  activities  which 

teaching  spaces,  either  in  the  form  of  e 

would  otherwise  be  audible,  and  so  reduces  the  amount  of  sound  generated 

acoustical  tile  celling  suspended  below 

within  the  space.  An  added,  less  measurable  but  apparently  significant 

include  both  small  square  tiles,  usually 

effect  is  the  more  home- l ike  atmosphere  of  carpeted  schools,  which  is 

and  larger  (two  by  four  feet  or  more)  ti 

claimed  frequently  to  elicit  a '‘halo  effect"  in  the  form  of  improved  student 

posed  supports  make  access  to  equipment 

behavior.  As  these  character  is t ics  of  carpet  become  more  widely  respected, 

ceiling  a relatively  simple  matter;  sine 

it  is  likely  that  carpeting  will  lose  its  old  reputation  as  being  out  of 
place  in  a "functional"  school  environment,  and  will  come  into  even  wider 

and  removed  without  requiring  the  use  o 
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use.  Further  incorporat ion  of  open  planninq  and  other  educational  innova- 
tions into  new  schools  will  further  increase  its  use;  it  is,  for  instance, 
questionable  whether  the  open-plan  school  would  really  be  feasible  at  all 
without  the  acoustical  treatment  which  carpetinq  is  instrumental  in  pro- 
viding. It  should  be  obvious  that  the  cleaning  and  maintenance  of  carpet 
requires  different  materials  and  techniques  from  those  used  on  other  floor- 
ing materials,  but  whether  keeping  carpet  clean  is  any  more  time-consuming 
or  expensive  than  keeping,  say,  resilient  tile  in  a similar  state  of  appear- 
ance is  a hotly  debated  issue  whose  likely  ultimate  resolution  has  so  far 
been  unclear. 

Floors  in  locker  rooms,  kitchens  and  frequently  in  entrance  lobbies  are 
finished  with  quarry  tile  or  other  hard,  durable  and  easily  cleanable 
material.  Service  area  floors  commonly  are  of  hardened  concrete,  as  are 
the  floors  of  some  shop  areas.  Other  shops  have  wood  or  composition  floors. 
Polished  hardwood  floors,  tradi t ional ly  used  in  gymnasiums,  continue  to  be 
commonly  employed,  although  competition  is  appearing  in  the  form  of  special- 
purpose  resilient  materials. 

Sound  absorptive  ceiling  treatment  is  almost  universal  in  corridors  and 
teaching  spaces,  either  in  the  form  of  exposed  fiber  decking  or  as  an 
acoustical  tile  ceiling  suspended  below  the  structure  above.  Common  varieties 
include  both  small  square  tiles,  usually  installed  on  concealed  supports, 
and  larger  (two  by  four  feet  or  more)  tiles  laic  in  exposed  carriers.  Ex- 
posed supports  make  access  to  equipment  and  service  1 ines  mounted  above  the 
ceiling  a relatively  simple  matter;  since  all  tiles  are  easily  lifted  out 
and  removed  without  requiring  the  use  of  special  toots,  these  ceilings  are 
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particularly  desirable  for  use  in  school  situations  where  maintenance  or 
relocation  work  must  be  performed  quickly  in  order  not  to  interfere  with 
the  use  of  teaching  spaces. 

Fluorescent  light inq  is  ordinarily  used  for  general  illumination  throughout 
the  building.  Incandescent  fixtures  are  used  for  accents  and  in  other  special 
situations.  Gymnasium  lighting  is  typically  accomplished  with  high-output 
(mercury)  vapor  lamps.  A particular  problem  with  these  very  bright  sources, 
noticed  in  some  of  the  instal l at  ions  visited  by  members  of  the  study  team, 
is  that  when  the  fixture  design  and  installation  does  not  adequately  shield 
the  lamps  from  view,  the  result  is  an  unpleasantly  bright  and  “glary1' 
ceil inq. 

Central  gas  or  oil  fired  hot-water  boilers  are  the  normal  source  of  heat, 
supplying  unit  heater-vent i lators  located  in  the  teaching  spaces.  Local 
control  is  by  automatic  electric  or  pneumatic  thermostats,  with  manual  con- 
trol for  blower  speed  and  amount  of  outdoor  air.  Air  conditioning  is  not 
yet  in  widespread  use,  but  has  been  incorporated  into  at  least  portions  of 
a number  of  schools,  primarily  larger  high  school  buildings  containing  sub- 
stantial numbers  of  windowless  interior  classrooms.  Air  conditioning,  or  at 
the  absolute  minimum  mechanical  supply  and  exhaust  ventilation,  is  needed 
for  schools  with  interior  rooms  or  with  large  open  teaching  spaces  remote 
from  exterior  walls.  Should  many  communities  give  serious  consideration  to 
keep inq  their  schools  open  throughout  the  year  as  one  means  of  reducing 
their  needs  for  new  classroom  space,  this  factor  will  combine  with  the 
present  trend  toward  flexible  and  open-space  plans  to  increase  significantly 
the  incidence  of  school  ai r-condit ion ing  systems. 


Almost  without  exception,  pipes,  conduits,  ductwork  and 
spaces  are  carefully  located  out  of  sight  within  the  wa 
struction.  All  piping,  wiring  and  ductwork  connections 
and  are  essentially  permanent.  Prefabr icated  disconnec 
such  as  plug-in  cordsets  are  not  used,  even  in  cases  wb 
should  result  in  a net  first-cost  saving,  despite  their 
prices.  Lighting  fixtures  and  air  grilles  rarely  are  e; 
with  ceiling  tile  sizes  and  locations,  requiring  that  tl 
cut  and  fitted  to  accommodate  them.  As  a consequence  ol 
relocation  of  lighting  fixtures  and  air  outlets  to  accor 
tions  to  the  building  is  not  readily  possible  without  si 
of  cutting,  fitting  and  patching.  Similarly,  because  wi 
are  ordinarily  run  inside  partitions  even  when  the  walls 
nominally  demountable,  the  future  relocation  of  these  wa 
a matter  for  the  attentions  of  an  outside  contractor,  ac 
ruptions  and  dirt  which  can  make  continued  occupancy  thr 
a difficult  procedure  at  best. 

It  is  in  the  form  into  which  these  parts  are  assembled  w 
noticeable  changes  have  occurred  over  the  past  ten  to*fi 
recently,  the  dominant  form  of  plan  organ izatior  has  beei 
Crete  cellular  classrooms  lining  both  sides  of  a central 
or  nearly  all,  of  the  rooms  having  an  exterior  wall  expo; 
tion  has  resulted  in  fairly  long  building  elements  which 
sixty  feet  wide — two  classrooms  and  a corridor.  These  el 
together  into  var ious ."f inger"  and  “donut11  conf igurat ion« 
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Almost  without  exception.,  pipes,  conduits,  ductwork  and  wiring  in  “finished*1 
spaces  are  carefully  located  out  of  sight  with  in  the  wall  and  ceiling  con- 
struction. All  piping,  wiring  and  ductwork  connections  are  made  by  hand 
and  are  essentially  permanent.  Prefabr icated  disconnectabl c joining  devices 
such  as  plug-in  cordsets  are  not  used,  even  in  cases  where  the  labor  saved 
should  result  in  a net  first-cost  saving,  despite  their  higher  purchase 
prices.  Lighting  fixtures  and  air  grilles  rarely  are  exactly  coordinated 
with  ceiling  tile  sizes  and  locations,  requiring  that  the  ceiling  tile  be 
cut  and  fitted  to  accommodate  them.  As  a consequence  of  these  constraints, 
relocation  of  lighting  fixtures  and  air  outlets  to  accompany  other  modifica- 
tions to  the  building  is  not  readily  possible  without  substantial  amounts 
of  cutting,  fitting  and  patching.  Similarly,  because  wiring  and  piping 
are  ordinarily  run  inside  partitions  even  when  the  walls  in  question  are 
nominally  demountable,  the  future  relocation  of  these  walls  often  will  be 
a matter  for  the  attentions  of  an  outside  contractor,  accompanied  by  dis- 
ruptions and  dirt  which  can  make  continued  occupancy  throughout  the  process 
a difficult  procedure  at  best. 

it  is  in  the  form  into  which  these  parts  are  assembled  where  the  most 
noticeable  changes  have  occurred  over  the  past  ten  to 'fifteen  years.  Until 
recently,  the  dominant  form  of  plan  organization  has  been  a series  of  dis- 
crete cellular  classrooms  lining  both  sides  of  a central  corridor,  with  all, 
or  nearly  all,  of  the  rooms  having  an  exterior  wall  exposure.  This  organiza- 
tion has  resulted  in  fairly  long  building  elements  which  are  approximately 
sixty  feet  wide — two  classrooms  and  a corridor.  These  elements  are  joined 
together  into  various ."finger"  and  "donut"  configurations  ranging  from  one 
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to  three  stories  high.  Recently,  however,  there  has  been  increasing  evi- 
dence of  a trend  toward  more  compact  and  less  linear  ,,loftM  forms.  The 
reasons  behind  this  trend  are  complex.  They  appear  to  relate  at  least  in 
part  to  a growing  awareness  of  the  desirability  of  a building  whose  inter- 
nal configuration  can  be  rearranged  to  accommodate  changing  educational 
programs.  The  economic  advantages  which  loft  planning  offers  come  in  the 
form  of  less  exterior  surface  for  a given  area  and  a more  advantageous  heat 
gain-loss  situation  which  can  lower  the  operating  costs  of  the  heating  and 
cooling  systems.  Further,  increasing  interest  is  being  shown  in  open  space 
planning,  where  the  teaching  space  is  laid  out  in  large  areas,  equivalent  in 
size  to  several  classrooms  each,  within  which  activities  are  separated  only 
by  distance  and  movable  elements  which  serve  as  bulletin  boards,  writing 
surfaces,  storage  units  and  the  like,  rather  than  by  conventional  fixed  walls. 

Two  very  dissimilar  approaches  to  a desirable  classroom  environment  were 
evident  in  the  schools  visited  by  members  of  the  study  team.  Both  have 
definite  advantages  and  weaknesses.  The  first  approach  is  the  one  which 
has  been  t radi t iona 1 ly  used;  isolate  each  teaching  space  from  the  others 
as  much  as  possible.  It  requires  acoustically  dense  construction  and  is 
difficult  to  accomplish  completely,  since  something  as  simple  as  a door 
left  ajar  can  effectively  destroy  the  room's  isolation.  The  environment 
which  results,  however,  can  be  quite  free  of  distracting  sounds  and  move- 
ments, but  the  effect  of  the  distractions  which  do  occur  is  enhanced  by 
contrast.  The  second  approach,  character ist ic  of  open-planned  schools,  is 
to  integrate  each  class  into  the  whole  group  of  people  using  a teaching 
area.  It  depends  for  its  success  on  constant  peripheral  activity  which 


absorbs  most  distractions  into  the  g 
Except  for  special-purpose  spaces  de 
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factors)  or  not,  only  time  will  tell 
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In  summary,  the  recent ly-cons tructec 
the  study  team  were  able  to  visit  at 
despite  the  fact  that  some  members  c 
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1.  By  modifying  the  building  code! 
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building  codes  and  their  impl i< 
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jccommodate changing  educational 

ment  for  concentrat ion  when  compared  to  the  theoretically  more  tranquil 

i loft  planning  offers  come  in  the 

atmosphere  of  the  isolated  classroom,  but  it  seems  to  work,  particularly 

sn  area  and  a more  advantageous  heat 

in  elementary  and  middle  school  situations.  Whether  this  represents  another 

operating  costs  of  the  heating  and 

example  of  the  "Hawthorne  effect"  (improvement  in  output  due  to  irrelevant 

nterest  is  being  shown  in  open  space 

factors)  or  not,  only  time  will  tell.  In  the  meantime  it  is  likely  that 

aid  out  in  large  areas,  equivalent  in 

both  philosophies  of  environment  will  continue  to  be  well  represented  in 

which  activities  are  separated  only 

new  schools  built  in  the  Commonwealth  for  the  foreseeable  future. 

serve  as  bulletin  boards,  writing 

In  summary,  the  recent ly-cons tructed  Massachusetts  schools  which  members  of 

ather  than  by  conventional  fixed  walls. 

the  study  team  were  able  to  visit  are  generally  very  good  quality  structures. 

irable  classroom  environment  were 

despite  the  fact  that  some  members  of  the  team  were  troubled  by  the  social 

irs  of  the  study  team.  Both  have 

and  psychological  implications  of  the  sheer  size  of  certain  ones  of  them. 

ie  first  approach  is  the  one  which 

There  are  several  ways  in  which  they  could,  however,  be  made  more  ccst-effec- 

*ach  teaching  space  from  the  others 

t ive: 

stically  dense  construction  and  is 

I.  By  modifying  the  building  codes  to  eliminate  certain  excessively 

ice  something  as  simple  as  a door 

stringent  requi rements , such  as  those  relating  to  window  area  and 

room's  isolation.  The  environment 

fresh  air  supply  rates  (see  Sections  I I 1-8  and  V-2  for  discussions  of 

ree  of  distracting  sounds  and  move- 

building  codes  and  their  impl icat ions) ; 

ons  which  do  occur  is  enhanced  by 

2.  By  giving  more  cons iderat ion  to  developing  built-in  long-term  adapt- 

teristic of  open-planned  schools,  is 

ability  as  a means  of  facilitating  and  reducing  the  cost  of  the 

group  of  people  using  a teaching 

renovations  which  inevi tab ly  occur  during  a building's  lifetime 

onstant  peripheral  act iv i ty  which 

(Sections  1 1 1-10  and  1V-2): 
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3,  By  developing  and  taking  advantage  of  means  to  reduce  the  effects 
of  cost  escalation  and  fixed  carrying  charges  on  the  cost  of  a 
school  building,  both  through  shorter  construction  time  and  shorter 
overall  project  delivery  time,  measured  from  the  first  awareness  of 
need  through  occupancy  of  the  completed  school  (Sections  1 1 1-5  and 
IV-2) ; 

b.  By  the  implementation  of  other  concepts  and  tools  discussed  throughout 
this  report- 


257 

' * ■ 


SCHOOL  BUILDING  CODES 


CHAPTER  III  - 8 


If  a builder  has  built  a house  for  a man,, 
and  his  work  Is  not  strong,  and  If  the  house 
he  has  built  falls  In  and  kills  the  house- 
holder, that  builder  shall  be  slain. 

Article  229,  The  Code  of  King  Hammurabi. 

1700  B.C.* 


Introduction 

The  need  for  some  kind  of  building  code  for  the  protection  of  the  public  Is 
universally  accepted.  The  problem  is  how  to  accomplish  this  in  a way  which 
is  fair  to  everyone  and  does  not  Inhibit  sound  and  economical  construction 
more  than  is  necessary. 

The  present  orga inzat ion,  administration,  and  substance  of  codes  for  Massa- 
chusetts schools  do  not  meet  this  problem  as  well  as  they  might,  but  much 
improvement  has  been  made  in  recent  years,  and  other  improvements  are  being 
made.  The  current  outlook  therefore  is  encouraging.  The  main  problems 
remaining  are  in  four  areas: 

1.  Division  of  responsibility  among  a large  number  of  government  bureaus 
slows  processing  and  increases  the  likelihood  of  misunderstandings. 

2.  Overly  specific  regulations  inhibit  change. 

3-  Ambiguous  regulations  invite  differences  in  interpretat ion. 

4.  The  lack  of  any  effective  appeal  procedure  puts  too  much  power  in  the 
hands  of  individual  inspectors. 

* Quoted  in  Sanderson,  R.L.,  Codes  and  Code  Administration.  Building 
Officials  Conference  of  America,  Inc.,  Chicago,  1969,  p.5* 


Before  we  examine  these  prol 
use  of  building  codes. 

Purpose  and  Scope  of  Codes 

Building  codes  have  two  purj 

1.  Public  Safety 

The  public,  especially  smal 
building  hazards.  This  prii 
turally  stable  and  that  occi 
of  fire. 

2.  Protection  of  Property 
The  majority  of  code  requin 
itself,  especially  from  des 
to  assist  and  protect  firem 
story  school,  public  safety 
measures  to  restrict  the  sp 
needed  for  this  escape.  Th 
be  divided  into  zones  separ 
fire  will  be  restricted  and 
building.  Other  regulation 
destruction  or  deterioratio 
buildings,  since  the  taxpay 
accordingly,  it  is  specific 
lation.  Chapter  143  of  the 

It  is  somewhat  more  difficu 
scope  of  the  safety  codes  ii 
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ection  of  the  public  is 
ish  this  in  a way  which 
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ince  of  codes  for  Massa- 
> they  might,  but  much 
* improvements  are  being 
. The  main  problems 

of  government  bureaus 
f misunderstandings, 

erpretation . 
too  much  power  in  the 

stration.  Building 

1969,  p.5. 


Before  we  examine  these  problems,  we  should  be  clear  about  the  purpose  and 
use  of  building  codes. 

Purpose  and  Scope  of  Codes 

Building  codes  have  two  purposes: 

1 . Publ ic  Safety 

The  public,  especially  small  children  in  schools,  need  to  be  protected  from 
building  hazards.  This  primarily  means  insuring  that  the  building  is  struc- 
turally stable  and  that  occupants  can  exit  from  the  building  safely  in  case 
of  fire. 

2.  Protection  of  Property 

The  majority  of  code  requirements  are  for  the  protection  of  the  building 
itself,  especially  from  destruction  in  fire.  Related  to  this  are  regulations 
to  assist  and  protect  firemen  combating  fires.  For  example,  in  a single- 
story school,  public  safety  would  require  only  adequate  means  of  escape  plus 
measures  to  restrict  the  spread  of  fire  for  the  few  minutes  that  would  be 
needed  for  this  escape.  The  code,  however,  also  provides  that  the  building 
be  divided  into  zones  separated  by  one-hour  fire  walls  so  that  the  spread  of 
fire  will  be  restricted  and  that  firemen  will  therefore  be  safer  within  the 
building.  Other  regulations  are  similarly  directed  toward  prevention  of 
destruction  or  deter iorat ion  of  the  building.  This  is  reasonable  for  public 
buildings,  since  the  taxpayers  wish  to  have  their  investment  protected; 
accordingly,  it  is  specifically  required  by  the  terms  of  the  enabling  legis- 
lation, Chapter  143  of  the  General  Laws. 

It  is  somewhat  more  difficult  to  see  the  justification  for  extending  the 
scope  of  the  safety  codes  into  the  realm  of  environmental  standards  which 
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have  nothing  to  do  with  the  health  or  safety  of  children.  An  eXampje  js 
the  section  which  regulates  the  amount  of  daylight  which  must  enter  school 
rooms.  The  question  here  is  not  whether  the  amount  of  daylight  rCqujred  >s 
reasonable,  but  rather  what  is  the  authority  or  the  qual i ti cat '°ns  t^e 
Board  of  School  house  Structural  Standards  to  control  it. 

Division  of  Responsibility 

There  are  in  Massachusetts  thirteen  different  state  department5*  a9encieS> 
boards,  or  divisions  issuing  building  regulations.**  The  thirteen  $re. 

1.  Department  of  Public  Safety 

2.  Board  of  Boiler  Rules  (in,  but  not  under  the  DPS) 

3.  Board  to  Facilitate  the  Use  of  Public  Buildings  by  *-he  P^ys'c^l]y 
capped  (in,  but  not  under,  the  DPS) 

4.  Board  of  Fire  Prevention  Regulations  (in,  but  not  under,  tbe  &P$) 

5.  Board  of  Standards  (in,  but  not  under,  the  DPS) 

6.  Board  of  Schoolhouse  Structural  Standards  (in,  but  not  under>  ppg) 

7.  Gas  Regulatory  Board 

8.  Department  of  Labor  £.  Industries  (Division  of  Industrial  ^a^ety) 

9.  Department  of  Public  Health 

10.  Bureau  of  Air  Use  Management  (under  the  DPH) 

11.  Division  of  Nursing  Homes  and  Related  Facilities  (DPH) 

12.  Department  of  Public  Works  (Outdoor  Advertising  Division) 

13.  Board  of  State  Examiners  of  Plumbers 

-•Compiled  by  Herbert  Eisenberg,  A. I .A. , and  Francis  Harvey,  £n9'ne<*r^  for 
the  Massachusetts  State  Association  of  Architects,  September,  '^70^ 


Together’  t^iese  bureaus  produce  a total 
In  bu'ld'ng  a School,  at  least  four  and 

zat i°nS  are  ,nVoived. 

The  f*13*0  °ne  °f  these  's  tbe  Board  of  Sc 
publ?sheS  the  Bui  1 ding  Relations  for  S 
essent,allv  a c0py  Qf  the  BOCA  Basic  Bu 
been  n*>d,f,ed  where  desired  to  fit  parti 

The  B0ard  bas  eig|1t  appointed  members  f n 
to  eduCat'°n  and  construction  and  three  t 
The  DePartment  0f  Education,  the  Departm< 
ment  °f  Publ'c  Safety-  Present  membersh 
median^31  eng  'neer,  two  structural  engir 
inten^ent>  a m^n?cipa1  official  and  the  i 
stituted  under  Chapter  3^2  of  the  Acts  ol 
ment  Public  put  not  under  the  < 
theref°re  an  'ndependent  board  which  has 
serviceS  pr°v'^ed  by  the  Department  of  Pi 
to  estab  and  amend  codes  — it  has  nc 
The  B°ard  's  established  for  three-year  t 
the  end  eacJl  term  or  it  will  be  dissol 
1973- 

The  co^e  's  enforCed  by  the  Department  of 
reSponsIble  b°th  for  plan  approval  and  fc 
see  later’  tb's  division  authority  bet 
tural  Standards  t^e  Department  of  Pub 

* Birring  DffY^a^s'-^nference  of  Ameri 
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;t  state  departments,  agencies, 
it  ions.*  The  thirteen  are: 


;r  the  DPS) 

uildings  by  the  Physically  Handi- 

n,  but  not  under,  the  DPS) 
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^ds  (in,  but  not  under,  the  DPS) 
;ion  of  Industrial  Safety) 

> dph) 

:ac i i i t i es  (DPH) 

/ertising  Division) 


i Francis  Harvey,  Engineer,  for 
litects,  September,  1 970* 


T°9ether,  these  bUreaus  produce  a tota]  of  Afferent  sets  of  regulations. 

,n  bundin9  a scbool , at  le3St  foUr  and  uSuallY  six  or  more  of  these  organ i- 
2at ions  ape  ,nvolved. 

main  one  th«se  is  the  B°ard  Gf  Scboolhouse  Structural  Standards,  which 

Publishes  the  Bu'^d?ng  Regulations  for  $cboolhouses  (BRS)-  The  code  is 

* 

6Ssential1y  3 COpY  of  the  Basic  Bu'lcJ'n9  c°de,  197°  edition,  which  has 

been  modif'ed  whete  desired  to  fit  particLjlar  Massachusetts  requ i rements . 

The  Board  has  eight  appointed  members  from  a variety  of  disciplines  relating 
t0  educati°n  and  Construct'0"  and  three  ^ ^^12.  members  representing 
Tbe  Department  of  Education  the  Department  of  Pub  1 i c works,  and  the  Depart- 

ment  of  Public  Safety>  present  membership  ,ncludes  two  architects,  a 
mechanical  engineer,  tw0  structura]  engineers>  a Dpw  official,  a school  superi- 
ntendent, 3 munIciPa]  0ffic'al  and  the  three  ex  offjcjo.  members  * As  con- 
St 1 tuted  under  Chapter  36 2 the  /\cts  0f  1988»  the  Board  is  “in  the  Depart- 
H^rit  of  Public  Safety  j3Lltxn°t  under  the  control  of  the  commiss ioner . “ It  is 
therefore  an  indePendent  board  which  haS  its  money,  offices  and  clerical 
Services  provided  by  tbe  DePartment  Qf  public  Safety.  Its  only  function  is 
t0  ^stabli5*1  and  amend  codes  it  bas  no  powers  of  enforcement  or  appeal. 

'Hie  Board  i s estalalished  f°r  tbree-.year  terms  and  must  be  re-established  at 
the  end  of  each  term  or  it  W'H  be  dissolyed*  Tbe  current  term  expires  in 

1973^ 

code  i5  en^°rCed  by  the  Department  of  publ,c  Safety  inspectors,  who  are 

resPonsible  both  for  pian  apProyal  and  for  field  inspection.  As  we  shall 
see  iater,  th'5  diyis?on  of  auth°rity  between  the  Board  of  Schoolhouse  Struc- 
ture] standards  and  the  Department  Gf  public  Safety  js  a prime  source  of 

*^^YYgYn^0  f f 1 Conf e rence  of  America  ,nc* 


difficulty.  Nevertheless,  it  is  a great  itnProvement  over  the  s'tuationwhi 

existed  before  1968.  Unitl  that  time  hundreds  of  lQca1  codes  were  Used,  so 

Architects  ,nd  builders  had  to  re 


ch 


that  any  standardization  was  impossible.  n'  anc 

learn  the  codes  each  time  they  came  to  a °eW  toWn»  and  Pr3°  " h'ch  were 
totally  acceptable  in  some  communities  were  off|Cia]ly  "unsafe  'n  others- 

The  problem  of  fragmentation  of  responsib ' 1 1 ty  °Ccurs  in  the  er  state 
bureaus  which  also  have  authority  to  write  and  enfQrce  regulat.ons  governing 
construction.  For  instance,  in  addition  t0  the  B°ard  of  Sc  Use  StruC 

tural  Standards,  a school  will  have  to  meet  DWt^t  0f  Pub,Ic  Health  regu- 
lations on  its  kitchens,  swimming  pools  and  sewage  facjlit'es  The  Board  to 


Facilitate  the  Use  of  Buildings  by  the  Hand'caPPed  Contr°1s  a 1af9e  number 
of  features  relating  to  circulation  into  and  with;n  thc  building.  Dependlng 
on  the  kind  of  HVAC  and  cooking  facilities  provided,  the  Board  of  Boiler 
Rules  and  the  Gas  Regulatory  Board  may  be  'nVolved.  The  B°  State  E* 

aminers  of  Plumbers  writes  and  enforces  its  0wn  Uniform  c°de  the  field  of 
plumbing. 


The  Electrical  Code  and  the  Elevator  Code  are  separ-ate  statewide  reguiations 
established  by  the  Department  of  Public  Safety  ®nd  inCorP°rated  lnto  the 
Board  of  '5ci»jw1  house  Structural  Standards  by  eans  Qf  cr°s  encing  only 

The  result  of  this  is  that  processing  of  any  JOb  takes  n’tjCh  1on9er  than  'c 

_ conflTi-  increased, 

should,  and  the  potential  for  m|stakes  an  ct  Is 


not  all  of  the  bureaus  have  the  staff  or  other  capacity  « Carry  °“t  all  their 
own  functions.  This  applies  in  particolar  to  thft  Handioapped  Cod®.  which  the 


Department  of  Public  Safety  inspectors  en* 


force  fQr  the  Handicapped  Board  as 


a courtesy. 


" However 


, these  inspectors  cannot  wa;ve  a0y  of  the  handIcapPed 
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rules  (although  in  reasonable  circumstances  they  may  waive  their  own  ruies), 
so  they  have  no  power  to  exercise  discretion.  If  a part  of  a building  does 
not  comply  to  the  Handicapped  Code,  it  is  necessary  to  appeal  directly  to 
the  Handicapped  Board  for  any  relaxation  of  rules. 

As  a practical  matter,  the  Building  Regulations  for  Schoolhouses  and  tne 
codes  of  the  other  regulatory  bureaus  deal  directly  with  only  a fraction 
of  the  possible  construction  questions  within  their  jurisdiction.  The  great 
bulk  of  rules  to  he  followed  are  covered  simply  by  short  statements  refer- 
rJng  to  any  one  of  a large  body  of  other  standards  or  references  produced  by 
national  boards,  insurance  underwriters,  test  laboratories  and  others.  This 
Is  standard  practice  for  codes,  and  avoids  making  the  code  an  impossibly 
bulky  volume.  The  Building  Regulations  for  Schoolhouses , for  instance, 
refers  to  88  other  standards.  Since  most  of  these  88  standards,  in  turn, 
refer  at  certain  places  to  yet  other  references,  there  is  actually  a huge 
pyramid  of  hundreds  of  documents  which  people  would  have  to  keep  and  catalog 
Jf  they  wanted  to  be  prepared  to  answer  all  possible  questions  concerning 
building  regulations.  Even  the  Department  of  Public  Safety  itself  does  not 
possess  all  the  relevant  documents. 

loping  Pace  wirh  Change:  Performance  vs.  Specification  Codes, 

Any  code  must  be  updated  frequently  to  keep  pace  with  changing  building 
requirements  and  technology.  However,  the  way  a code  is  written  can  go  a 
long  way  to  retard  the  rate  of  obsolescence  of  the  code  and  to  help  it  cope 
wjth  unforeseen  changes. 

There  are  two  essentially  different  approaches  to  establishing  rules  govern- 
ing construction  and  safety:  specification  rules  and  performance  rules. 
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Sanderson  makes  the  following  distinction: 

performance  levels  than  to  describe  material 

Building  codes  are  commonly  classified  as  beinq  specification 
codes  or  performance  codes.  The  specification  code  describes 

that  level.  It  would  also  result  in  a very 

in  detail  exactly  what  materials  are  to  be  used,  the  size  and 
spacing  of  units,  and  the  methods  of  assembly. 

detail  of  construction  were  to  be  approved  o 

The  performance  code,  on  the  other  hand,  prescribes  the 

test  standards,  especially  if  this  meant  set 

objective  to  be  accomplished  and  allows  broad  leeway  to  the 
designers  in  selecting  the  materials  and  methods  that  will 

building.  It  would  also  make  impossible  dem, 

achieve  the  required  results.* 

men  who  were  obliged  to  enforce  the  standard: 

In  other  words,  the  specification  code  is  rigid,  and  the  performance  code 

Obviously  this  is  not  practical.  The  reasons 

is  flexible.  The  problem  with  specification  codes  is  that  new  and  better 

of  performance  and  specification  standards. 

ways  of  building  are  often  prohibited,  because  the  code  is  necessarily 

claim  to  be  of  the  performance  type  actually 

written  on  the  basis  of  what  has  already  been  done,  and  cannot  anticipate 

An  interesting  and  sensible  variation  is  the 

what  might  be  done  later. 

performance  standards  for  most  aspects  of  des 

In  responding  to  innovation,  the  specification  code  can  be  changed  only  by 

follows  each  of  these  with  "Deemed  to  Satisfy 

making  new  rules  to  allow  new  types  of  construction  after  they  have  already 

ways  which  are  known  to  be  acceptable.  If  tK 

been  developed,  if  the  old  rules  seem  to  prohibit  them.  In  practice,  this 

methods,  he  can  do  so  i f he  proves  that  they  ? 

is  the  pattern  which  has  been  followed  in  most  building  codes.  Since  it 

The  Board  of  Schoolhouse  Structural  Standards 

always  takes  time  to  establish  new  rules,  there  is  a tendency  for  codes  to 

Schoolhouses)  has  been  described  as  being  a pe 

lag  several,  often  many,  years  behind  technical  development.  In  many  cases. 

not  spell  out  exactly  how  a school  is  built. 

innovations  were  allowed  only  because  the  inspectors  made  a liberal  inter- 

as the  use  of  the  space  above  a fire-rated  ceT 

pretation  of  the  codes.  However,  one  cannot  always  depend  on  finding  a 

recently  accepted  when  the  architect  was  able 

sympathetic  or  enlightened  building  inspector. 

showed  that  his  particular  assembly  had  mainta 

The  theoretical  alternative  to  a rigid  specification  is  a performance  code. 

Nevertheless,  many  code  requirements  are  narro! 

This  has  the  virtue  of  being  flexible  enough  to  incorporate  any  new  way  of 

is  always  the  likelihood  of  innovation  being  hi 

building,  provided  that  it  fulfills  the  necessary  function.  However,  there 

materia]  or  technique  is  superior  or  at  least  < 

are  practical  difficulties  with  a purely  performance  code.  For  one  thing. 

in  particular  of  the  Plumbing  Code,  which  is  s« 

in  many  cases  it  is  much  more  cumbersome  and  difficult  to  establish  desired 

lations  for  Schoolhouses  and  is  promulgated  by 

regulation  which  necessitates  the  use  of  both  e 


* Sanderson,  R.L.,  op.  ci t. . p.  15. 
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performance  levels  than  to  describe  materials  or  products  which  perform  at 

beinq  specification 
stlon  code  describes 

that  level.  It  would  also  result  in  a very  cumbersome  procedure  if  every 

j used,  the  size  and 
ibl  y . 

detail  of  construction  were  to  be  approved  only  on  the  basis  of  meeting 

describes  the 

test  standards,  especially  if  this  meant  setting  up  new  tests  for  every 

oad  leeway  to  the 
methods  that  wl 1 1 

building.  it  would  also  make  impossible  demands  on  the  knowledge  of  the 

men  who  were  obliged  to  enforce  the  standards. 

1,  and  the  performance  code 

Obviously  this  is  not  practical.  The  reasonable  alternative  is  a combination 

>des  Is  that  new  and  better 

of  performance  and  specification  standards.  In  practice,  those  codes  which 

the  code  Is  necessarily 

claim  to  be  of  the  performance  type  actually  contain  elements  of  both  types. 

one,  and  cannot  anticipate 

An  interesting  and  sensible  variation  is  the  British  code,  which  establishes 

performance  standards  for  most  aspects  of  design  and  construction  but  then 

code  can  be  changed  only  by 

follows  each  of  these  with  "Deemed  to  Satisfy"  provisions,  i.e.,  a list  of 

tlon  after  they  have  already 

ways  which  are  known  to  be  acceptable.  If  the  designer  chooses  to  use  other 

It  them.  In  practice,  this 

methods,  he  can  do  so  if  he  proves  that  they  meet  the  performance  requirements 

building  codes.  Since  It 

The  Board  of  Schoolhouse  Structural  Standards  code  (Building  Regulations  for 

S is  a tendency  for  codes  to 

School  houses)  has  been  described  as  being  a performance  code  because  it  does 

development.  In  many  cases. 

not  spell  out  exactly  how  a school  is  built.  For  example,  an  innovation  such 

ctors  made  a liberal  Intel — 

as  the  use  of  the  space  above  a fire-rated  ceiling  as  a return  air  plenum  was 

ways  depend  on  finding  a 

recently  accepted  when  the  architect  was  able  to  produce  test  results  which 

showed  that  his  particular  assembly  had  maintained  the  necessary  rating. 


ation  is  a performance  code. 

Nevertheless,  many  code  requirements  are  narrowly  defined,  which  means  there 

incorporate  any  new  way  of 

Is  always  the  likelihood  of  innovation  being  hampered  even  though  a new 

ry  function.  However,  there 

material  or  technique  is  superior  or  at  least  equal  to  the  old.  This  is  true 

nance  code.  For  one  thing. 

in  particular  of  the  Plumbing  Code,  which  Is  separate  from  the  Building  Regu- 

rficult to  establish  desired 

lations  for  Schoolhouses  and  is  promulgated  by  a separate  agency.  One 

regulation  which  necessitates  the  use  of  both  expensive  materials  and  un- 
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necessary  labor  is  the  prohibition  of  the  concealed  use  of  plastic  piping, 
which  has  performed  sati sf actor i 1 y in  many  other  states  and  countries  for 
years  and  would  be  accepted  by  any  reasonable  performance  standards.  Another 
"make  work"  regulation  is  the  prohibition  of  single-stack  plumbing,  which 
could  save  thousands  of  dollars  on  many  jobs.  Yet  single-stack  plumbing  is 
also  a standard  procedure  used  for  years  in  other  locations  and  which  would 
also  be  permitted  by  any  performance  standards  for  adequate  ventilation  of 
fixtures  that  might  be  written. 

While  some  disputes  may  be  inevitable  simply  because  of  human  differences  and 
folly,  it  is  nevertheless  clearly  desirable  to  try  to  frame  any  code  to  elim- 
inate as  much  ambiguity  as  possible  and  to  balance  reasonable  standards  of 
safety  with  the  variety  of  circumstances  which  may  apply. 

Although  a continuous  effort  is  being  made  by  architects  and  by  most  code- 
writing authorities  to  rewrite  code  provisions  as  serious  questions  arise, 
there  is  still  room  for  improvement.  A significant  example  with  fai — reaching 
cost  implications  in  the  Building  Regulations  for  Schoolhouses  is  the  lack 
of  clear  differentiation  between  the  various  ways  of  determining  the  pupil 
capacity  (occupancy  load)  of  school  buildings  and  classrooms.  Different 
figures  are  used  in  different  circumstances  on  the  same  building.  It  may 
be  based  on  the  student  load  submitted  to  SBAB,  or  on  the  day-to-day  student 
population  (which  will  fluctuate),  or  on  calculations  based  on  a predeter- 
mined area  per  student.  One  method  of  measurement  is  used  for  toilet  require- 
ments, a different  measure  for  ventilation,  and  yet  another  for  means  of 
escape.  The  figures  used  may  be  determined  through  negotiation  with  the 
Plans  Supervisor,  but  can  differ  by  a factor  of  4;1  depending  on  which  method 
of  measurement  is  used.  Surely  this  confusion  could  at  least  be  clarified 


in  the  Definitions  section  at  the! 

The  codes  are  in  any  case  ambigucJ 
inspectors.  On  one  recent  job,  rl 
mean  that  in  a semi -open-pl an  schj 
but  do  not  enclose  two  parts  of 
under  the  partition  because  it  wol 
under  the  partition  and  thus  redl 
completely  free  to  pass  around  tnl 
i nterpretat i on  of  course  was  even| 
was  unnecessary. 


Procedural  Problems:  Appeals 

A major  procedural  problem  which 
Building  Regulation*,  - School  he 
procedure.  There  is  hope  that  tfc 

The  desirability  of  avoiding  appe 
The  need  for  appeals  generally  at 
1.  Disputes  over  i nterpretat ion 
there  is  a difference  of  interpr* 
that  the  regulation  was  ambiguou^ 
to  make  codes  as  clear,  concise 
to  varying  i nterpretat ions . Th * : 
where  an  independent  body,  the  bd 
establishes  the  codes,  and  anothd 
has  final  authority  to  enforce  aj 
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in  the  Definitions  section  at  the  beginning  of  the  Code. 

The  codes  are  in  any  case  ambiguous  enough  to  be  mi s interpreted  by  the  DPS 
inspectors.  On  one  recent  job,  regulations  were  initially  interpreted  to 
mean  that  in  a semi -open-plan  school,  where  partitions  visually  separate 
but  do  not  enclose  two  parts  of  the  same  space,  carpeting  could  not  pass 
under  the  partition  because  it  would  allow  air  and  therefore  smoke  to  pass 
under  the  partition  and  thus  reduce  the  wa1 1 's  fire  rating.  Yet  air  was 
completely  free  to  pass  around  the  ends  of  the  free  standing  walls.  The 
interpretat ion  of  course  was  eventually  corrected,  but  the  delay  it  caused 
was  unnecessary. 

Procedural  Problems:  Appeals 

A major  procedural  problem  which  presently  exists,  particularly  with  the 
Building  Regulations  for  Schoolhouses,  is  the  lack  of  any  satisfactory  appeal 
procedure.  There  is  hope  that  this  may  soon  be  remedied. 

The  desirability  of  avoiding  appeals  wherever  possible  is  generally  agreed. 
The  need  for  appeals  generally  arises  In  two  circumstances: 

1.  Disputes  over  interpretation  of  ambiguous  regulations.  (The  fact  that 
there  is  a difference  of  interpretation  may  be  taken  ipso  facto  as  evidence 
that  the  regulation  was  ambiguous.)  Although  every  effort  should  be  made 
to  make  codes  as  clear,  concise  and  complete  as  possible,  any  code  is  subject 
to  varying  i nterpretat ions . This  is  particularly  true  in  the  present  case 
where  an  independent  body,  the  Board  of  Schoolhouse  Structural  Standards, 
establishes  the  codes,  and  another  body,  the  Department  of  Public  Safety, 
has  final  authority  to  enforce  and  interpret  those  codes.  The  problem  of 
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varying  interpretat ions  is  aggravated  by  the  separation  of  authority  between 
the  Supervisor  of  Plans  and  the  Field  Inspector  (as  opposed,  for  example,  to 
the  British  "District  Surveyor,"  who  first  deals  with  the  plans  in  his  office 
and  then  follows  through  with  the  job  in  the  field). 

2.  Requests  for  waivers  in  situations  where  there  may  be  no  ambiguity,  but 
where  the  regulation  is  felt  to  impose  an  unreasonable  hardship.  The  Handi- 
capped Code  in  particular  is  frequently  singled  out  as  being  unnecessarily 
strict.  One  ruling  which  caused  particular  bitterness  in  a certain  case  was 
a requirement  for  provision  of  an  elevator  to  the  balcony  of  a field  house,  in 
order  to  make  sure  that  handicapped  students  could  use  the  facilities  there, 
even  though  all  the  balcony  facilities  were  simply  duplicating  some  which 
existed  on  the  main  floor  (See  Appendix). 

The  standard  approval  procedure  is  for  the  Supervisor  of  Plans  to  approve 
construction  drawings  before  construction  is  begun.  This  approval  is  pro- 
visional since  it  is  never  possible  for  every  aspect  of  construction  to  be 
determined  from  the  plans;  some  problems  will  only  show  up  in  the  field.  If 
the  decision  of  the  Supervisor  is  challenged,  there  is  no  legal  recourse  other 
than  to  go  to  court,  a difficult,  expensive  and  time-consuming  procedure  into 
which  a town  rarely  wants  to  enter.  The  question  may  be  taken  up  with  the 
Board  of  School  house  Structural  Standards,  which  meets  once  a month,  and  they 
can  informally  advise  on  questions  of  interpretation.  However,  the  Board  of 
School  nouse  Structural  Standards  is  unique  among  the  independent  boards  which 
are  in  but  not  under  the  Department  of  Public  Safety  in  that  it  has  no  power 
to  grant  waivers  from  the  regulations.  The  Board  has  attempted  to  have  itself 
established  as  an  appeal  body  but  so  far  has  not  succeeded  in  having  the  neces- 
sary legislation  passed.  Effectively,  therefore,  there  is  no  appeal  procedure 
from  rulings  of  the  Supervisor  of  Plans. 


After  the  plans  have  been  approve 
Field  Inspector,  and  it  is  he  who 
Occupancy.  The  Field  Inspector  i 
Safety  and  reports  directly  to  th 
building  inspectors  carried  out  f 

Although  many  architects  are  unaw 
up  to  deal  with  questions  which  a 
the  Supervisor  of  Plans  sets  up  a 
Inspector  involved  in  the  job  plu 
concept  of  a court  in  which  one  01 
workmates  are  the  other  judges. 

Appeals  are  arduous  in  any  circim< 
their  way  to  avoid  them.  In  prac: 
inspector's  ruling  than  to  appeal 
This  is  particularly  true  in  the  1 
issuance  of  the  Certificate  of  Occ 
a day.  There  is  no  expedient  way 
compliance.  This  was  the  problem 
viewed  for  this  study. 

Fortunately,  as  is  described  below 
s i tuat ion. 

Code  Reform 

Each  of  the  problems  identified  ab< 
be  built  as  quickly  and  economical 
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» separation  of  authority  between 

After  the  plans  have  been  approved,  they  are  interpreted  on  the  job  by  the 

:tor  (as  opposed,  for  example,  to 

Field  Inspector,  and  it  is  he  who  ultimately  must  issue  the  Certificate  of 

■•cals  with  the  plans  in  his  office 

Occupancy.  The  Field  Inspector  is  an  employee  of  the  Department  of  Public 

i field). 

Safety  and  reports  directly  to  the  Supervisor  of  Plans.  (At  one  time  local 

e there  may  be  no  ambiguity,  but 

building  inspectors  carried  out  field  inspection.) 

easonable  hardship.  The  Handi- 

Although  many  architects  are  unaware  of  it,  an  appeal  procedure  has  been  set 

i ed  out  as  being  unnecessarily 

up  to  deal  with  questions  which  arise  in  the  field.  On  receiving  a complaint 

bitterness  in  a certain  case  was 

the  Supervisor  of  Plans  sets  up  a three-man  tribunal  consisting  of  the  Field 

o the  balcony  of  a field  house,  in 

Inspector  involved  in  the  job  plus  two  others.  One  may  question,  however,  the 

could  use  the  facilities  there. 

concept  of  a court  in  which  one  of  the  advocates  is  also  a judge,  and  where  his 

dimply  duplicating  some  which 

workmates  are  the  other  judges. 

upervisor  of  Plans  to  approve 

Appeals  are  arduous  in  any  ci rcimstances , and  people  will  usually  go  out  of 
their  way  to  avoid  them.  In  practice,  it  is  often  easier  to  comply  with  an 

begun.  This  approval  is  pro- 

inspector's  ruling  than  to  appeal  even  if  this  requires  extra  construction. 

y aspect  of  construction  to  be 

This  is  particularly  true  in  the  later  stages  of  the  job,  when  a delay  in  the 

i only  show  up  in  the  field.  If 

issuance  of  the  Certificate  of  Occupancy  may  cost  the  client  as  much  as  $1,000 

, there  is  no  legal  recourse  other 

a day.  There  is  no  expedient  way  of  appealing  which  is  not  more  damaging  than 

and  time-consuming  procedure  into 

compliance.  This  was  the  problem  most  frequently  cited  by  architects  inter- 

stion  may  be  taken  up  with  the 

viewed  for  this  study . 

nich  meets  once  a month,  and  they 

rotation.  However,  the  Board  of 

Fortunately,  as  is  described  below,  moves  are  now  underway  to  remedy  this 

nong  the  independent  boards  which 

s i tuat ion . 

c Safety  in  that  it  has  no  power 

^oard  has  attempted  to  have  itself 

Code  Reform 

not  succeeded  in  having  the  neces- 

Each  of  the  problems  identified  above  has  to  be  dealt  with  if  schools  are  to 

rore,  there  is  no  appeal  procedure 

be  built  as  quickly  and  economically  as  they  should  be. 

o 

ERLC 

269 

Occasional  arbitrary  or  ambiguous  code  provisions  must  be  accepted  as  part  of 
any  code.  fn  any  case,  they  will  not  be  swept  away  by  code  reform.  More  per- 
formance requirements  could  simplify  the  introduction  of  new  materials  and 
techn i ques . 

The  lack  of  an  adeauate  appeal  procedure  could  be  overcome  by  relatively 
modest  changes  within  the  existing  structure,  and  moves  are  now  underway  to 
do  this.  Speaking  for  the  Borad  of  Schoolhouse  Structural  Standards  a member 
recently  reported,  "The  Board  well  realizes  this  deficiency  and  in  the  Boards 
last  public  hearing  it  held  hearings  for  the  inclusion  of  four  new  sections 
having  to  do  with  the  i n tereret at i ons  of  rules  and  has  the  opening  statement: 


'For  the  purpose  of  providing  uniform  i nterpretat ion  and 
application  of  the  provisions  of  these  regulations,  the 
Board  in  an  official  meeting  may  review  upon  written 
application  any  claim  that  the  true  intent  of  the  regu- 
lations have  been  incorrectly  interpreted,  are  in  need 
of  interpretat ion.  (or  which)  as  expressed  do  not  fully 
aop!  y ’ 


This  material  was  voted  to  be  put  in  regulation  form  by  the  Board  and  presently 
is  at  the  Attorney  General's  office  for  approval  and  then  it  will  be  submitted 

to  the  Secretary  of  State  to  become  ef  feet  i ve."*v 

This  chance,  if  enacted,  would  therefore  greatly  strengthen  the  Board  and  pro- 
vide the  appeal  procedure  which  so  many  people  have  demanded. 

T^e  proble-  of  f raa'-entat ion  of  responsibility  could  only  be  changed  by  a more 
sweeping  reform.  The  Department  of  Community  Affairs  is  currently  sponsoring 
s..cu.  a -ove.  The  attempt  is  to  produce  a uniform  state  code  for  all  building 
types,  administered  by  a single  new  board  and  enforced  by  the  Department  of 
Public  Safctv.  Adoption  of  the  code  by  towns  would  be  optional  for  some  • 
building  types,  but  schools,  of  course,  would  remain  under  mandatory  state 
control . 

* Lettef  from  Board  of  Schoolhouse  Structural  Standards  to  Nelson  W.  Aldrich, 


RENOVATING  AND  REMODELING  COSTS 
CHAPTER  III  - 9 


1 nt  roduct ion 

The  am6unt  of  money  expended  each  year  to  renovate  and  remodel  Massachusetts 
schools  is  high.  Within  the  limits  of  what  is  possible  in  trad  i t ional l y built 
schools,  this  is  probably  money  well  spent,  but  the  design  of  new  buildings 
could  significantly  reduce  future  remodeling  costs. 

It  is  not  known  how  much  remodeling  is  carried  out  each  year.  It  is  possible 
that  the  backlog  of  need  for  remodeling  is  over  $300  million.  if  even  a tenth 
of  this  is  undertaken  each  year,  the  annual  cost  of  remodeling  would  be  $30 
million,  or  one  fifth  the  current  annual  statewide  expenditure  for  new  schools. 

Remodeling  receives  much  less  attention  and  publicity  than  does  new  construc- 
tion — less,  in  fact,  than  t-he  difference  in  the  figures  would  account  for. 
There  are  several  possible  reasons  for  this: 

1.  The  total  annual  cost  of  remodeling  is  unknown,  so  that  very  few  people 
have  any  idea  how  much  taxpayers  are  paying. 

2.  Remode* ing  rarely  requires  a bond  issue,  so  it  is  out  of  the  view  of  the 
voting  public.  It  is  often  included  in  the  operating  budget,  where  it 
has  low  visibility.  New  construction,  by  contrast,  requ i res  a vote  and 
therefore  is  a public  issue. 

3.  Remodeling  costs  are  ipent  in  small  amounts  over  most  of  the  life  of  a 
building,  whereas  new  construction  money  is  spent  in  one  big  chunk. 

4.  Remodeling  costs  are  accepted  as  being  inevitable  to  a degree,  whereas 
a new  school  is  not  always  so  seen. 

5-  Some  remodeling  work  may  be  carried  out  by  maintenance  personnel , In 
which  Ccse  't  will  not  show  up  as  a separate  item  even  in  the  operating 
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budget,  or  it  may  be  paid  Oui 
school  budget.  Other  remodv 
no-bid  contracts,  which  are  r 

Despite  its  lack  of  public  noticf 
carried  out,  $30  million  is  obvic 

This  chapter  will  discuss  the  fol 

1.  Remodeling  existing  facility 
to  replace  schools  as  soon  as  the 
would  be  absurd. 

2.  The  cost  of  remodeling  could 
for  flexibility  (see  also  Chapter 

3.  Remodeling  may  include  not  or 
also  conversion  of  other  types  c 

4.  ^ A quantitative  formula  for  e\ 
developed.  A simple  version  of  t 

5.  If  a systematic  procedure  fc- 
the  whole  state  would  benefit. 

6.  More  research  should  be  carri 
on  remodeling  and  to  put  the  subi 

The  Cost  of  Remodeling 
A recent  sutdy  for  Cambridge  eva I 
the  city’s  thirteen  elementary  sc 
equipment  and  environmental  stand 
under  construction.  Since  the  sc 
from  1892  to  1961,  this  sample  pr 
or  remodeling  both  older  and  mor  * 
a ted  from  consideration  because  ' 
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budget,  or  it  may  be  paid  out  of  the  public  works  budget  instead  of  the 
school  budget.  0rkor  remodeling  work  may  be  carried  out  on  the  basis  of 
no-bid  contracts,  which  are  not  ordinarily  publicized. 

Despite  its  lack  of  public  notice,  or  the  small  size  of  the  individual  jobs 

*ar  to  renovate  and  remodel  Massachusetts 

carried  out,  $30  million  is  obviously  not  to  be  spent  carelessly. 

of  what  is  possible  in  t rad i t ional 1 y built 

This  chapter  will  discuss  the  following  findings: 

1 spent,  but  the  design  of  new  buildings 

1.  Remodeling  existing  facilities  is  often  a very  sound  investment.  In  fact. 

modeling  costs. 

to  replace  schools  as  soon  as  they  become  out  of  date  or  in  need  of  repair 

is  carried  out  each  year.  ft  is  possible 

would  be  absurd. 

ing  is  over  $300  million.  If  even  a tenth 

2.  The  cost  of  remodeling  could  be  reduced  if  schools,  were  initially  designed 

1 annual  cost  of  remodeling  v -Id  be  $30 

for  flexibility  (see  also  Chapter  MI-10). 

mual  statewide  expenditure  for  new  schools. 

3.  Remodeling  may  Include  not  only  renovation  of  existing  school  buildings  but 

• ion  and  publicity  than  does  new  construc- 

also  conversion  of  other  types  of  buildings  Into  schools. 

4.  A quantitative  formula  for  evaluating  the  feasibility  of  remodeling  can  be 

’erence  in  the  figures  would  account  for. 

developed.  A simple  version  of  this  formula  is  outlined. 

:'*r  this: 

5.  If  a systematic  procedure  for  dealing  with  all  renovations  were  developed, 

* ng  is  unknown,  so  that  very  few  people 

the  whole  state  would  benefit. 

. are  paying. 

6.  More  research  should  be  carried  out  in  order  to  learn  how  to  save  money 

id  issue,  so  it  is  out  of  the  view  of  the 

on  remodeling  and  to  put  the  subject  Into  its  proper  perspective. 

jded  in  the  operating  budget,  where  it 

::ion,  by  contrast,  requires  a vote  and 

The  Cost  of  Remodeling 

A recent  sutdy  for  Cambridge  evaluated  the  feasibility  of  remodeling  all  of 

all  amounts  over  most  of  the  life  of  a 

the  city's  thirteen  elementary  schools  to  bring  them  up  to  the  same  space, 

on  money  is  spent  in  one  big  chunk. 

equipment  and  environmental  standards  as  three  new  Cambridge  schools  currently 

being  inevitable  to  a degree,  whereas 

under  construction.  Since  the  schools  had  been  built  over  a period  of  70  years 

en . 

from  1892  to  1961,  this  sample  provides  a useful  insight  into  the  relative  costs 

i ed  out  by  maintenance  personnel,  in 

or  remodeling  both  older  and  more  recent  schools.  The  1892  school  was  elimin- 

s  a seoarate  item  even  in  the  operating 

ERLC 
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ated  from  consideration  because  it  was  a multi -story  wood  frame  building  and 

the  cost  of  rendering  it  fire  resistive  was  not  considered.  The  remaining 
twelve  were  all  built  in  this  century,  the  oldest  dating  from  1903- 
Of  these,  seven  were  built  between  1903  and  1930,  and  the  other  five  were 
built  between  1956  and  1962-  None  were  built  from  1930  to  1956,  and  Only  two 
of  the  old  schools  had  been  remodeled  previously. 

The  cost  of  remodeling  the  seven  older  schools  was  calculated  in  detail,  and 
the  cost  of  the  other  five  wa..  projected.  The  study  found  that  in  every  case 
remodeling  was  considerably  cheaper  than  new  construction.  Even  the  oldest  of 
these  buildings  could  be  remodeled  to  Current  standards  for  no  more  than  half 
the  cost  of  new  schools.  Two  of  the  smaller  schools  would  cost  $20  and  $21  per 
square  foot  to  renovate;  all  the  others  would  cost  less.  These  costs  are  plotted 
in  Exhibi t I . 

The  remodeling  of  schools  may,  however,  create  a need  for  new  space  as  well. 
Because  many  old  schools  are  built  to  low  space  standards  and  remodeling  ordin- 
arily involves  an  improvement  or  increase  in  space  standards,  the  student  capa- 
city of  a remodeled  school  will  usually  be  reduced.  in  other  words,  if  the 
school  was  already  at  the  limit  of  its  capacity,  some  students  will  be  squeezed 
out  by  remodeling,  and  at  least  some  new  space  will  be  required.  This  factor 
obviously  affects  any  calculation  of  the  space  and  cost  implications  of  remodeling. 
The  Need  for  Remodel inq 

A 1965  survey  of  need  for  renovation  and  remodeling  reported  that  at  least  20% 
of  all  class  space  in  Massachusetts  was  in  need  of  major  renovation.  A further 
21c/  of  all  space  was  reported  to  be  in  need  of  minor  repairs  as  well.  However, 
replacement  of  all  of  it  would  be  questionable  use  of  money,  especially  in  the 
case  of  the  schools  which  sre  less  than  50  years  old.  it  would  cost  over 


* Dept,  of  Education  Memorandum,  Dr.  Geo.  Collins  to  Bd.  of  Education, 
January  23,  1969- 


a billion  dollars  to  replace  the  d 
more  recent  schools  could  double  t' 

Since  renovation  costs  may  vary  f r. 
ment  cost,  we  may  estimate  that  an 
as  much  as  replacement.  This  wou 1 
need  is  over  S500  million.  This  r 
the  number  of  schools  which  will  b- 
assume  that  at  least  half,  or  $250 
needed . 

These  rough  figures  are  generally 
extending  Cambridge's  pattern  of  n 
cost  of  Cambridge's  remodeling  nee 
the  state  (population  5-6  million) 
of  Cambridge  (population  10G,000), 
$360  million. 


It  is  unknown  how  much  of  this  nee 
since  wear  on  the  building  and  tec 
certain  amount  of  renovation  is  ne 
old  schools  in  their  existing  cond 
teriorating  further).  Even  if  a p 
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a billion  dollars  to  replace  the  pre-1920  schools  alone.  Adding  in  the 
more  recent  schools  could  double  this  cost. 

Since  renovation  costs  mav  vary  from  almost  nothing  up  to  half  the  replace- 
ment cost,  we  may  estimate  that  an  average  renovation  may  cost  one  fourth 
as  much  as  replacement.  This  would  suggest  that  the  potential  renovation 
need  is  over  $500  million.  This  figure  may  be  reduced  in  proportion  to 
the  number  of  schools  which  will  be  replaced,  but  it  seems  reasonable  to 
assume  that  at  least  half,  or  $250  million  of  remodeling,  would  still  be 
needed  - 

These  rough  figures  are  generally  consistent  with  those  derived  from 
extending  Cambridge’s  pattern  of  need  to  the  rest  of  the  state.  The  total 
cost  of  Cambridge’s  remodeling  need  is  about  $6.5  million.  If  the  rest  of 
the  state  (population  5-6  million)  has  a remodeling  need  comparable  to  that 
of  Cambridge  (population  100,000),  then  the  total  need  would  be  about 
$360  million. 

j 

It  is  unknown  how  much  of  this  need  is  being  met  each  year.  However, 
since  wear  on  the  building  and  technological  change  are  continuous,  a 
certain  amount  of  renovation  is  necessary  each  year  just  to  maintain 
old  schools  in  their  existing  condition  (i.e.,  to  keep  them  from  de- 
teriorating further).  Even  if  a program  to  overcome  existing  need 
were  spread  out  over  ten  years,  this  would  still  cost  $25  to  $50 
million  per  year.  in  the  course  of  those  years  other  needs  would 
undoubtedly  develop  so  that  this  rate  of  expenditure  would  be  con- 
tinued. If  this  amount  is  not  currently  being  spent  on  remodeling,  it 
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DELATION  OF  AGE  TO  CC*»T  OF  RENOVATlHG  SCHOOLS 
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Under  che  provisions  of  Chapter  75^  of  the  Acts  of  1 968  , the  costs  of 
major  renovations  may  be  reimbursed  by  SBAB  on  a par  with  new  construction. 
Until  1968,  the  state  school  construction  subsidy  in  effect  discouraged 

remodeling  by  contributing  40  percent  or  more  to  the  cost  of  new  cons- 

truction and  nothing  to  remodeling:  this  weighted  economic  analyses  of 
the  relative  costs  of  the  two  alternatives  in  favor  of  the  new  construction. 
The  town’s  investment  in  new  construction  would  be  reduced  by  the  state 

subsidy,  so  the  state  w^uld  end  up  paying  for  schools  which  would  not 

otherwise  be  needed.  Equalization  of  these  subsidies  means  that  compari- 
sons now  can  be  carried  out  purely  on  tne  relative  merits  of  the  two 
choices. 

Quality  of  Remodeled  Schools 

From  arch i tectura 1 and  educational  viewpoints,  the  virtues  of  remodeling 
may  be  argued  both  ways.  On  the  debit  side,  redesigning  an  existing 
building  places  obvious  constraints  on  a designer’s  ability  to  arrange 
spaces.  However,  an  existing  building  often  has  a charm  and  warmth  of 
its  own,  and  many  people  (including  architects)  express  preference  for  a 
wel 1 -des i gned  renovation  over  new  buildings.  In  addition,  the  constraints 
of  an  exisitng  building  sometimes  suggest  unique  solutions  which  the  architect 
never  would  have  conceived  otherwise.  In  one  recent  instance,  an  A.l.A. 
National  Honor  Award  for  design  went  to  a 43  year  old  printing  plant  which 
had  been  converted  to  educational  space  (see  Appendix).  Recent 
Progress ive  Arch i tecture  Design  Awards  have  also  been  won  by  buildings 
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converted  to  schools.  From  a civic  design  standpoint,  preservation  of 
an  older  building  often  gives  continuity  to  an  otherwise  changing 
neighborhood-  Many  local  citizens  attach  a great  deal  of  sentiment  to 
their  neighborhood  school  and  do  not  like  to  see  it  torn  down. 

Regardless  of  how  it  comes  about,  Massachusetts  school  children  deserve 
schools  with  a good  quality  env  t ronmer.t . This  can  be  provided  eitner  by 
new  construction  or  by  remodeling.  Since  it  is  not  reasonable  to  tear 


initially  designed  with  the  recogni 
limited  analyses  which  have  so  far 
traditional  and  systems  schools  (se 
schools  can  be  renovated  cor  half  c 
schools  in  less  time  and  with  less 

The  advantages  of.  fi ex ?b i 1 i ty  and  : 
into  new  schools  in  Massachusetts  « 


down  a building  every  time  one  aspect  of  it  becomes  run  down  or  out  of  date, 


Unfortunately,  flexibility  cannot  i 


some  remodeling  will  always  make  sense.  A continuing  program  of 


faci  1 i ties ...  Sol  ving  the  problems  < 


renovation  should  be  carried  out  at  least  to  the  extent  of  maintaining  a 


the  best  way  of  dealing  with  the  s 


reasonable  environment.  No  child  should  be  asked  to  attend  school  in 

depressing  and  demeaning  conditions.  As  Robert  Hamilton  points  out  in 

his  study  of  Cambridge  schools: 

School  buildings  are  a major  omni -present  factor  in  (our 
children's)  formal  educational  environment.  Inadequate  lighting; 
grimy  walls  and  ceilings;  falling  plaster,  water  steins,  peeling 
paint  and  buckled  floors  resulting  from  leaking  roofs  and  walls; 
the  odor  of  urine  from  broken  plumbing  pipes;  worn  flooring 
and  stair  treads  broken;missing  coat  room  and  toilet  cubicle 
doors;  drafty  rooms  and  inoperative  temperature  control  systems 
are  all  part  of  the  educational  environment  of  our  children. 

A so-called  rehab i 1 i tat  ion  can  remove  an  accumulation  of  de- 
teriorated and  obsolete  conditions  --  a building  can  be  salvaged, 
but  it  cannot  salvage  the  educational  experience  of  students  who 
spent  eight  or  nine  years  exposed  to  run  down  conditions  in  the 
schools.  * 


-roblems  with  Remodeling 


One  of  the  difficulties  with  remodi 
aspect  or  part  of  a building  has  a 
of  other  improvements.  The  instal 
equipment  may  increase  the  heat  lo 
in  turn  requires  larger  ducts,  whi 
ceilings,  which  in  turn  affects  th 
delicate  balance  than  is  sometimes 
any  change  should  be  recognized  be 

Designers  can  never  anticipate  all 
there  are  too  many  unknowns.  At  t 
architects  must  make  certain  assure 


Although  remodeling  of  old  buildings  may  save  money  in  comparison  to  the 
cost  of  new  buildings,  much  more  money  could  be  saved  if  schools  were 


dd  building,  because  so  much  if  it 
dirt  and  dust.  There  is  always  th 


* j.  Robert  Hamilton,  Architect  for  the  Cambridge  School  Con*r>ittee,  * Boice,  John  (ed  i tor) , Building  S 
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initially  designed  with  the  recognition  that  they  might  change.  The 
limited  analyses  which  have  so  far  been  carried  out  on  the  cost  of  renovating 
traditional  and  systems  schools  (see  Section  V)  indicate  that  systems 
schools  can  be  renovated  for  half  or  less  than  half  the  cost  of  traditional 
schools  in  less  time  and  with  less  noise  and  inconvenience.  * 

0r 

The  advantages  of  flexibility  and  the  extent  to  which  it  is  being  built 
into  new  schools  in  Massachusetts  are  the  subjects  of  the  next  chapter. 
Unfortunately,  flexibility  cannot  suddenly  be  injected  into  already  existing 
facilities.  Solving  the  problems  of  existing  schools  entails  Identifying 
the  best  way  of  dealing  with  the  situation  at  hand. 

One  of  the  difficulties  with  remodeling  Is  that  often  improvement  of  one 
aspect  or  part  of  a building  has  a ,,domino  effect"  in  requiring  a series 
of  other  improvements.  The  installation  of  more  lighting  and  electrical 
equipment  may  increase  the  heat  load,  which  in  turn  requires  cooling,  which 
in  turn  requires  larger  ducts,  which  in  turn  requires  more  space  in  the 
ceilings,  which  in  turn  affects  the  walls,  and  so  on.  A building  is  a more 
delicate  balance  than  is  sometimes  thought,  and  the  full  implications  of 
any  change  should  be  recognized  before  work  is  undertaken. 

Designers  can  never  anticipate  all  the  problems  in  remodeling  because 
there  are  too  many  unknowns.  At  the  time  they  are  drawing  up  their  plans, 
architects  must  make  certain  assumptions  about  the  construction  of  the 
d d building,  because  so  much  if  it  is  covered  up  by  flooring,  plaster, 
dirt  and  dust.  There  is  always  the  Inevi table,  unanticipated  defective 


:hool  Committee*, 
*70*5,  Vol . 6, 


* Boice,  John (edi tor) , Building  Systems  Information  Clearinghouse  Newsletter 
Vol.  1,  No.  1 (Spring  1969),  p.  20. 
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pipe  which  must  be  replaced,  or  the  unexpected  beam  or  electric  line. 

2.  Remodeling  of  Existing  Schools 

More  design  and  supervision  time  is  required  because  of  these  complications. 

Renovation  becomes  remodeling  whe 

and  this  is  reflected  in  substantially  higher  architect's  fees. 

or  when  significant  new  services  are  . 

Construction  is  also  more  complicated.  Material  handling  is  less  efficient 

used  in  a different  way.  This  is  the 

than  for  new  work^  and  work  is  generally  dirtier,  making  mistakes  more 

A recent  example  of  this  kind  of  work 

likely.  Limitations  of  work  space  and  lack  of  access  to  key  services  add 

Middle  School  in  Worcester.  The  schoo 

to  the  problem.  Contractors  often  include  a healthy  figure  for  "conti  ngencies*1 

as  a four-story  junior  high  school  foi 

to  cover  the  many  unknown  problems  which  always  crop  up  in  renovation  work. 

1,500  student  junior  high  school  was  < 

Planning  and  cost  estimating  is  greatly  facilitated  if  a building  can  be 

and  the  Grafton  Street  School  was  clo| 

gutted  before  major  plumbing  and  electrical  services  are  replaced,  rather 

needed,  however,  and  estimates  for  nev 

than  trying  to  carry  out  these  tasks  in  an  otherwise  finished  and  occupied 

Instead  of  building  a new  school,  the 

building.  However,  this  is  not  usually  possible.  In  any  case,  since 

The  most  current  cost  estimate,  indue 

gutting  is  a major  operation,  it  is  desirable  to  carry  out  all  major 

third  of  the  estimates  for  a new  schoc 

changes  at  once,  rather  than  bit  by  bit  as  needs  are  observed. 

The  new  capacity  of  the  school  is  l,0( 

Types  of  School  Building  Improvements 

tion — $1,150  per  student — was  very  lov 

1.9  acres.  A public  park  directly  aci 

1.  Face-lifting  Operations 

for  physical  education  and  playing  fit 

Much  renovation  of  school  buildings  consists  of  little  more  than 

trial  arts  and  home  arts  spaces  were  t 

maintenance  or  rehab i 1 i tat  ion , e.g.,  changing  incandescent  lighting  to 

installed  for  the  handicapped,  as  reqi 

fluorescent,  painting,  installing  plastic  tile  flooring,  carpeting. 

space  was  divided  into  three  areas  twe 

As  long  as  none  of  the  inner  workings  of  the  building  (the  structure  and 

size  with  divisible  partitions  for  lar 

the  service  distribution  networks)  are  touched,  this  is  a simple  operation. 

lighting  and  electrical  outlets  were  i 

When  renovations  have  been  completed,  however,  the  classrooms  are  still  the 

unchanged.  Other  work  included  repair 

same  size  and  shape;  no  fundamental  limitations  have  been  overcome  and  the 

and  wal 1-to-wal T carpeting.  The  remoc 

rigidity  of  the  old  plan  remains. 

in  quality  to  new  construction. 

;ted  beam  or  electric  line. 
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2.  Remodeling  of  Existing  Schools 

Renovation  becomes  remodeling  when  the  arrangement  of  spaces  is  altered 
or  when  significant  new  services  are  added  which  allow  tbe  building  to  be 
used  in  a different  way.  This  is  the  usual  sense  of  the  term  "remodel i ng. " 

A recent  example  of  this  kind  of  work  is  the  remodeling  of  the  Grafton  Street 
Middle  School i n Worcester.  The  school  was  originally  constructed  in  1924 
as  a four-story  junior  high  school  for  1,100  students.  Two  years  ago  a 
1,500  student  junior  high  school  was  constructed  two  and  a half  miles  away, 
and  the  Grafton  Street  School  was  closed.  A new  middle  school  was  also 
needed,  however,  and  estimates  for  new  construction  ran  from  about  S4.5  million. 
Instead  of  building  a new  school,  the  city  decided  to  remodel  Grafton  Street. 

The  most  current  cost  estimate,  including  fees,  is  SI. 5 million  or  one 
third  of  the  estimates  for  a new  school. 


The  new  capacity  of  the  school  is  1,000  students,  hence  the  cost  of  renova- 
tion— SI, 150  per  student — was  very  low.  The  site  area  remains  the  same  at 
1.9  acres.  A public  park  directly  across  the  street  is  used  by  the  school 
for  physical  education  and  playing  fields.  The  cafeteria,  library,  indus- 
trial arts  and  home  arts  spaces  were  all  relocated.  A new  elevator  was 
installed  for  the  handicapped,  as  required  in  all  new  shcools.  The  remaining 
space  was  divided  into  three  areas  two  and  a half  times  the  normal  classroom 
size  with  divisible  partitions  for  large  and  small  group  instruction.  New 
lighting  and  electrical  outlets  were  installed.  Plumbing  generally  remained 
unchanged.  Other  work  included  repainting,  new  roofing,  acoustic  ceilings 
and  wall-to-wall  carpeting.  The  remodeled  school,  therefore,  is  comparable 
in  quality  to  new  construction. 
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3.  Conversion  of  Nonschool  Buildings  into  Schools 

As  school  population  increases  and  new  construction  becomes  increasingly 
more  expensive,  the  conversion  of  non-educational  buildings  into  schools 
becomes  more  appealing.  Structurally  sound  old  buildings  such  as  warehouses, 
armories  and  offices  often  can  be  used  advantageously  for  a variety  of 
educational  functions.  Fulfillment  of  the  educational  program  is  of  utmost 
importance.  If  the  building  cannot  accommodate  the  program,  it  should  not 
be  considered.  If  it  does,  however,  considerable  savings  may  be  realized. 

Many  cities  are  taking  advantage  of  non-educational  buildings.  In  Phila- 
delphia, several  garages  are  being  used  for  vocational  training.  Former 
churches  in  Washington  are  being  used  for  kindergartens . Chicago  has  made 
extensive  use  of  commercial  buildings  as  vocational  schools. 

In  1965,  for  example,  Chicago  purchased  a 420,000  square  foot  building  on 
a 7*5  acre  site  at  a total  cost  of  $750,000  (or  less  than  $2  per  square  foot). 
The  basement,  first  and  second  floors  of  the  building  w6re  converted  into 
a 1,500  student  vocational  high  school  at  a cost  of  approximately  $1,400,000 
or  about  $5  per  square  foot.  The  new  space,  therefore,  cost  about  $7  per 
square  foot,  a bargain  by  any  standard.  Eventually,  the  third  and  fourth 
floors  will  also  be  rehabilitated. 

In  another  case,  a New  Jersey  college  is  acquiring  a nearby  armory  for  an 
athletic  facility  as  the  result  of  an  analysis  which  revealed  that  converting 
the  armory  would  cost  $3  million,  while  construction  of  a new  gymnasium  on 
campus  would  cost  $4.1  million.  Not  only  does  the  armory  cost  less,  but  it 
will  have  twice  the  athletic  space  and  will  seat  50  percent  more  people. 
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When  to  Remodel 


Towns  frequently  face  the  question  of  whether  to  build  a new  school  or  to 
remodel  an  old  one.  It  is  a major  decision  involving  millions  of  dollars, 
and  the  only  sound  way  to  reach  that  decision  is  to  conduct  a study  of  all 
the  relevant  factors. 

To  help  towns  with  this  decision,  the  State  Board  of  Education  has  prepared 
a “Suggested  Guideline  for  Implementing  Chapter  754  of  the  Acts  of  1368“ 

(See  Appendix).  The  three  main  considerations  according  to  the  state  Guide- 
line are  safety,  economics,  and  educational  adequacy.  These  considerations 
are  divided  into  the  following  categories: 


The  significance  of  each  of  these  considerations  is  explained  in  the 
Guidel ine. 

The  Department  of  Education  has  now  also  prepared  a four  page  standard 
form  (SBAB-137a)  for  summarizing  data  relevant  to  this  decision  (see 
Appendix).  One  frequently  quoted  rule  of  thumb  is  that  if  remodeling  costs 
exceed  50  percent  of  replacement  cost,  remodeling  should  not  be  considered. 


Long  range  planning 
Educational  adequacy 
Structural  soundness 


Fire  safety 


Site  adequacy 


Healthful  school  environment 
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Another  general  rule  is  that  buildings  built  prior  to  1900  should  not  be 
considered  for  remodeling.  These  rules  may  be  used  as  indicators  of  what 
is  likely  to  be  a final  recommendation  but  should  never  be  used  as  the 
basis  for  a decision 

Any  thorough  and  conscientious  economic  analysis  will  consider  the  following 
factors : 

1,  expected  operation  and  maintenance  costs 

2,  student  capacity  of  the  building  before  and  after  improvements 

3,  adaptability  of  the  structure  for  conversion 

4,  comparative  cost  of  renovation  vs,  new  construction 
v 5,  time  required  for  improvements 

6,  expected  life  of  the  building 

A generalized  formula  for  relating  all  economic  factors  has  been  developed 
and  is  included  in  the  Appendix, 

The  Possibility  of  a System  for  Remodeling 
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The  recognition  of  standard  elements  in  any  procedure  suggests  the  viability 
of  developing  a system  for  improving  the  process.  Unlike  building  systems 
for  new  schools,  a system  for  remodeling  might  aim  toward  standardizing 
procedures  rather  than  standardizing  building  components.  The  lack  of  any 
standard  dimensions  within  older  buildings  limits  the  usefulness  of 
existing  systems  components.  These  components,  in  any  case,  were  .never 
intended  for  use  inside  non-systems  buildings.  Remodeling  work  is  totally 
different  from  new  construction  work,  so  there  is  no  rational  reason  to 
expect  a system  for  this  work  to  have  much  in  common  with  a system  for  new 
buildings. 
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A study  of  the  problems  and  requirements  of  remodeling,  however,  might 
begin  to  pinpoint  areas  in  which  solutions  which  have  worked  well  before 
may  be  capable  of  being  incorporated  into  a standard  procedure.  For 
instance,  a typical  problem  in  remodeling  is  how  factory-made  building 
elements  can  fit  into  the  non-standard  dimensions  and  surface  profiles 
found  in  older  buildings.  Perhaps  this  problem  could  be  sidestepped  by 
ne^er  trying  to  fit  standard  elements  or  fixtures  to  the  old  construction 
but  simply  leaving  a space  and  then  filling  the  space  with  another  material. 
Likewise,  it  is  always  expensive  and  messy  to  fit  new  stairs  into  old  cons- 
truction. Perhaps  it  would  be  possible  to  locate  new  stair  towers  outside 
the  enclosure  of  the  old  building,  avoiding  the  necessity  for  cutting 
through  floors.  Such  procedures  and  principles  could  be  developed  for  all 
aspects  of  remodeling  work,  A major  task  of  the  study  would  be  identifica- 
tion of  the  most  expensive  and  time-consuming  aspects  of  the  work,  so  that 
the  development  work  would  be  directed  at  those  aspects  of  remodeling 
which  can  benefit  most. 

Among  other  things,  such  a system  might  make  remodeling  more  attractive  to 
architects.  Although  remodeling  problems  are  intriguing,  architects 
generally  shy  away  from  them  because  they  often  lose  money  on  them  in  spite 
of  the  larger  percentages  which  are  allowed, 

A system  could  also  make  remodeling  more  attractive  to  builders,  who  are 
likewise  Cautious  about  this  kind  of  work.  Part  of  their  caution  results 
from  the  fact  that  every  remodeling  job  is  so  different,  if  a standardized 
process  were  established,  an  experienced  builder  could  bid  on  jobs  with  the 
confidence  that  he  was  dealing  with  a known  process. 
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The  Need  for  Further  Research 
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The  lack  of  data  on  remodeling  and  the  lack  of  appreciation  of  the  scale  of 
the  problem  make  this  a field  which  should  receive  more  attention.  So 
far  we  can  only  speculate  on  trie  overall  scale  of  the  problem. 

The  limited  sampling  of  this  study  has  shown  vividly  that  there  are  great 
potential  savings  in  this  field  and  that  if  a great  deal  of  money  is  not 
already  being  spent  on  remodeling  perhaps  more  should  be.  However,  it  is 
impossible  to  generalize  meaningfully  from  limited  data.  The  only  way  to 
overcome  this  problem  is  furt^r  research. 

It  should  be  pointed  out  again,  however,  that  remodeling  can  at  best  provide 
improved  accommodations  for  the  same  number  of  students.  !n  a situation  in- 
volving increasing  enrollments,  additional  space  must  be  created,  something 
which  renovating  existing  schools  can  not  do. 
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DEGREE  OF  FLEXIBILITY 
CHAPTER  III  - 10 


General 

The  approach  to  design  which  is  customarily  taken  results  in  a building 
which  is  “tailor  made11  to  fit  a particular  set  of  needs.  Conventional  con- 
struction techniques  convert  this  close  fit  into  a concrete  overcoat,  so 
that  as  needs  change  it  is  difficult,  disruptive  and  expensive  to  modify 
the  building.  If  the  building  is  not  adapted  to  suit  evolving  needs,  its 
effectiveness  as  a container  for  the  educational  program  of  a community 
will  go  down,  and  the  costs  of  operating  the  program  will  usually  rise, 
either  directly  or  indirectly,  through  decreased  efficiency. 

Buildings  change  over  their  period  of  existence  more  than  is  generally  ac- 
knowledged. Educational  philosophies  evolve,  new  teaching  methods  are 
developed,  school  populations  change  and  standards  for  the  physical  school 
environment  are  modified,  frequently  in  response  to  new  technological  develop- 
ments. A school  building  either  adapts  to  these  changes  or  gradually  becomes 
obsolete . 

The  ways  in  which  buildings  may  inhibit  change  are  boundless  and  richly 
varied.  Close  spacing  of  columns  may  make  it  difficult  to  rearrange  par- 
titions, or  pipes  and  other  service  chases  may  be  in  the  way  of  a desired 
plan  arrangement.  In  other  situations,  mechanical  services  may  be  inacces- 
sible when  access  to  them  is  needed.  Likewise,  services  may  be  near  enough 
at  hand  but  may  lack  adequate  capacity  to  meet  new  requirements  placed  upon 
them.  When  larger  service  conduits  are  needed,  the  available  space  above 
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the  ceiling  may  be  inadequate  to  contain  them.  A particular  building 
may  work  excellently  for  one  program,  but  it  may  be  impossible  to  adapt 
to  factors  which  require  change.  Floor  load  capacities  may  be  inadequate 
to  support  relocated  partitions  or  equipment.  Differing  ceiling  heights 
and  support  grids  for  different  rooms  may  be  impossible  to  reconcile  when 
the  separation  between  the  rooms  is  removed.  Dimensionally  uncoordinated 
parts  may  require  extra  work  for  cutting  and  fitting  together.  Special 
products  may  be  impossible  to  replace  because  they  are  out  of  production. 
Equipment  may  be  difficult  to  replace  because  it  is  not  readily  demountable 
from  the  building,  or  extensive  demolition  may  be  required  to  gain  access 
to  parts  which  might  just  as  easily  have  been  left  accessible  in  the  first 
place.  In  general,  changes  to  existing  buildinqs  cause  more  noise,  mess  and 
disruption  of  operation  than  should  reasonably  be  necessary,  and  many  des i r- 
able  changes  can  not  be  made  at  all.  The  result  is  that  the  direct  and 
indirect  costs  of  change  are  greater  than  they  need  to  be. 

The  usual  building  is  tailored  to  meet  specific  needs,  and  it  therefore 
becomes  a special  building.  The  more  closely  a building  is  shaped  for  one 
particular  set  of  uses,  however,  the  less  suitable  it  becomes  for  any  others. 
In  other  words,  the  more  specialized  and  efficient  at  fulfilling  a particular 
set  of  needs  a building  becomes,  the  less  flexible  and  adaptable  it  is  to 
any  others. 

A factor  which  is  extremely  difficult  to  measure  is  the  cost  of  not  making 
changes.  When  the  inflexibility  of  a building  prevents  change,  the  resul- 
tant cost  of  losses  of  operating  effectiveness  are  impossible  to  measure  and 
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remain  among  the  hidden  costs  of  running  a school  system  which  are  passed  on 
to  the  taxpayers. 
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As  the  need  for  flexibility  in  buildings  has  been  increasingly  recognized 
in  recent  years,  various  techniques  have  been  developed  for  achieving  it. 

In  order  to  clarify  what  these  techniques  are  trying  to  accomplish,  it  is 
useful  to  understand  the  underlying  principles  of  flexibility: 

1.  Separation  of  permanent  and  impermanent  elements 

2.  Indeterminacy 

3-  Interchangeability  of  components 
4.  Access ib i 1 i ty 

1.  Separation  of  permanent  and  impermanent  elements 

All  building  elements  may  be  classified  in  terms  of  their  expected 
lifespan  as  either  permanent,  lasting  the  full  life  of  the  building  from 
its  erection  to  demolition,  or  impermanent,  requiring  renewal  or  replace-* 
ment  before  the  building  is  finally  demolished.  The  impermanent  elements 
can  be  further  classified  into  recove rab 1 e elements  which  can  be  salvaged 
and  reused,  and  unsal vageab 1 e elements  which  cannot  be  reused  and  must  be 
thrown  away.  Ordinarily,  permanent  elements  are  those  parts  of  the  building 
which  cannot  be  moved,  such  as  structure  and  primary  utilities,  or  those 
which  do  not  need  to  be  moved,  such  as  floors.  Recoverable  elements  are 
typically  prefabr icated  items  such  as  doors,  demountable  partitions  and 
mechanical  equipment  which  can  be  taken  down  and  reused.  Unsal vageab 1 e 
elements  are  those  which  either  are  built  in  (plumbing,  conventional  par- 
titions) or  are  for  other  reasons  not  capable  of  reuse  after  being  dis- 
man t 1 ed. 

In  conventional  buildings,  elements  of  different  lifespans  are  often  so 
interlocked  that  elements  which  have  no  intrinsic  need  to  change  are  removed 
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it  is  desirable  to  minimize  the  cost  of  unsa 1 vageable  items,  some  extra  cost 
on  permanent  elements  can  occasionally  be  justified  if  it  is  necessary  to 
improve  their  separation  from  the  impermanent  elements. 
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Separation  of  permanent  and  impermanent  elements  implies  that  the  permanent 
elements  should  be  reduced  to  a minimum  in  order  to  lessen  their  interference 
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2.  Indeterminacy 

Indeterminacy  is  the  principle  of  leaving  the  spatial  organization  of 
a building  sufficiently  loose  that  a change  in  one  area  does  not  necessarily 
produce  a chain  reaction  of  adjustments  throughout  the  building.  The  idea 
is  to  let  expansion  occur  at  any  one  place  without  greatly  upsetting  the 
rest  of  the  school . 

The  tendency  to  plan  buildings  in  a very  compact  way,  with  adjacencies  as 
close  to  each  other  as  possible,  is  basically  rational.  The  difficulty  is 
that  the  requirements  which  have  generated  these  intricate  relationships  do 
not  remain  fixed,  but  the  forms  containing  them  do.  Alteration  can  then 
become  very  difficult.  The  more  specialized  the  plan,  the  more  it  can  relate 
only  to  the  particular  set  of  requirements  which  obtained  at  the  time  of 
design.  The  more  carefully  a building  is  tailored  to  a particular  program, 
the  more  certain  it  is  to  requi  re  additions  and  alterations  within  a few 
years.  Such  plans  assume  a static  world.  Yet,  as  Buckminster  Fuller  fre- 
quently has  pointed  out,  not  only  are  the  world  and  its  technology  changing, 
the  rate  of  change  itself  is  accelerating. 

Indeterminacy  can  be  reflected  in  open-ended  plan  concepts  which  by  virtue 
of  structure  and  layout  will  permit  growth  at  a maximum  number  of  points, 
ordinarily  to  the  outside  of  the  building,  but  possibly  into  internal  open 
spaces  or  courtyards.  In  terms  of  form,  an  informal  massing  is  implied, 
which  will  appear  natural  at  any  stage  of  growth.  The  more  compact  and 
centralized  the  building,  the  more  difficult  it  becomes  to  alter  and  add  to 
it  without  destroying  its  basic  cohesiveness.  By  contrast  with  this,  open- 
ended  growth  can  be  compared  to  the  natural  extension  of  a healthy  organism. 
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Interchangeabi 1 i ty  of  parts  is  a basic  element  of  any  concept  of 
flexibility.  It  is  part  of  all  building  systems  and  is  employed  to  varying 
degrees  in  conventional  construction.  By  means  of  standardized  dimensions 
and  details,  the  same  building  element  may  be  used  in  a variety  of  places, 
or  a variety  of  different  elements  may  be  used  in  the  same  situation.  For 
instance,  the  same  wall  panel  may  be  used  anywhere  throughout  a building  as 
long  as  the  ceiling  height  and  connection  details  are  standard ized.  Alter- 
natively, a wall  panel  may  be  removed  or  exchanged  for  a doorway  or  even 
for  a different  kind  of  wall  panel.  This  principle  affects  the  relation- 
ships among  all  the  different  subsystems  and  relates  particularly  to  modular 
coordination.  When  change  is  desired,  elements  may  be  removed  and  reused 
’elsewhere  without  the  occurrence  of  any  problems  of  special  cutting  to  fit, 
or  other  waste.  Likewise,  worn  out  or  obsolete  components  may  be  replaced 
by  newer  ones,  provided  only  that  the  same  dimensions  and  connections  are 
used . 

4.  Access ibi 1 i ty 

Accessibility  is  an  obvious  principle  of  flexibility,  and  curiously 
enough,  one  which  is  universally  ignored.  It  is  necessary  to  provide  suf- 
ficient space  to  work  in  and  a reasonably  convenient  way  of  getting  there 
if  the  effort  spent  in  providing  interchangeability  and  separation  of  per- 
manent elements  from  impermanent  Is  not  to  be  wasted.  Accessibility  relates 
primarily  to  the  lower  end  of  the  scale  of  change — the  replacement  of  ser- 
vices and  other  elements  without  making  significant  plan  changes.  This  is 
the  most  frequent  kind  of  change,  occurring  almost  continually  throughout 
the  life  of  the  building.  Because  it  is  frequently  done  by  maintenance 
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and  sometimes  even  contract.  Ail  of  these  changes  have  their  effects  on 
the  building,  creating  pressures  for  more  space  or  for  differently  arranged 
and  appointed  space. 

Given  that  change  is  a basic  fact  of  life,  the  initially  known  program 
which  a school  is  designed  to  house  ultimately  has  little  more  validity 
than  any  subsequent  modifications  of  it.  Accordingly,  the  building  should 
be  constructed  with  the  inherent  possibility  of  changing  to  accommodate  a 
radically  different  program,  say,  from  cellular  to  open  classroom  or  vice 
versa.  Failure  to  provide  this  capability  can  unduly  penalize  desirable 
changes  and  the  introduction  of  innovative  teaching  methods. 

On  the  other  hand,  the  need  for  flexibil ity  in  a school  building  is  not 
total.  Every  school  has  special -use  spaces,  such  as  gymnasiums,  auditoriums, 
washrooms  and  the  like,  which  are  far  less  likely  than  the  remainder  of  the 
building  to  change  their  basic  mode  of  use  over  the  life  of  the  building. 
Because  of  the  special  nature  of  these  spaces  and  the  equipment  which  they 
contain,  it  is  not  generally  considered  economically  worthwhile  to  provide 
them  with  the  capacity  for  rapid  future  change  to  another  use. 

With  these  facts  in  mind,  members  of  the  study  team  visited  several  completed 
schools  and  inspected  the  architectural  drawings  of  others  not  yet  built. 

In  general,  the  picture  which  emerged  suggests  that  while  increasing  pro- 
vision is  being  made  for  day-to-day  flexibility,  Massachusetts  public  school 
buildings  as  a whole  do  not  at  the  present  time  incorporate  more  than 
limited  provisions  for  long-term  flexibility. 

On  the  positive  side,  almost  all  new  schools  built  in  the  Commonwealth 
have  columnar  structure,  rather  than  bearing  walls,  thereby  minimizing  the 


permanent  obstacles  to  future  plan  changes.  Accordion  and  panel  retractable 
wails  are  widely  used  to  allow  rapid  changes  in  room  size  to  accommodate 
various  sized  class  groupings.  Demountable  partitions  are  in  use  in  a few 
schools  and  are  planned  for  inclusion  in  several  more. 

Beyond  these  rather  simple  manifestations  of  day-to-day  flexibility,  there 
is  much  less  attention  paid  to  means  of  facilitathq  long-term  change. 
Systematically  separating  the  permanent  elements  of  the  building  from  the 
impermanent  ones  is  still  a relatively  rare  part  of  the  design  process. 

Its  absence  leads  to  buildings  in  which  little  or  no  distinction  is  made 
between  the  elements  which  can  be  expected  to  requi re  removal  or  replace- 
ment during  the  life  of  the  building  and  those  which  will  not.  Consequently, 
many  elements  which  would  logically  be  classified  as  impermanent  and  recover- 
able, such  as  interior  partitions  and  air  diffusers,  are  rendered  permanent 
through  the  use  of  inappropriate  materials  and  construction  methods.  Con- 
crete block  partitions,  for  instance,  cannot  be  removed  without  major  dis- 
ruption of  on-going  activities,  dirt,  mess  and  the  need  for  extensive 
patching,  all  of  which  are  characteristics  of  permanent,  unsal vageable 
elements.  Similarly,  conventionally  installed  air  diffusers,  consisting 
of  rigid  ductwork  brought  through  a hole  cut  in  the  ceiling,  are  not  wholly 
salvageable  and  require  substantial  cutting,  fitting  and  patching,  all 
taking  time  and  disruption  to  accomplish,  to  relocate. 

In  addition  to  poor  choice  of  products  for  permanent  and  impermanent  ele- 
ments, the  principle  of  separation  of  these  two  categories  of  component  is 
rarely  observed.  An  example  of  the  problems  which  can  result  when 
the  need  arises  to  take  advantage  of  some  aspect  of  a building's 
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damaging  the  existing  finish.  The  problem  does  not  lie  entirely  with  overly 
conservative  local  boards  or  their  architects,  however.  An  attempt  to  specify 
plug-in  wiring  for  the  lighting  in  a recent  school  project  resulted  in  bids 
significantly  higher  than  for  conventional  “permanent"  wiring,  despite  the 
fact  that  this  development  would  cut  the  time  required  to  install  a fixture 
to  less  than  one  twentieth  of  the  time  required  to  complete  one  convent ional 1 y, 
a saving  on  labor  costs  more  than  adequate  to  pay  the  additional  cost  of  the 
prefabr icated  cordsets  and  show  a net  saving  to  the  owner. 

The  accessibility  of  mechanical  services  is  generally  less  than  ideal.  "Out 
of  sight,  out  of  mind"  is  an  acceptable  working  method  only  until  an  element 
needs  replacement  or  maintenance.  The  degree  of  access  to  mechanical  ser- 
vices provided  in  the  schools  visited  ranged  from  adequate  to  poor.  In 
general,  the  better  access  came  in  the  form  of  generous  openings  into  the 
vertical  riser  shafts  and  suspended  acoustical  ceilings  in  which  relatively 
large  tiles  were  laid  in  an  exposed  grid,  allowing  each  to  be  removed  for 
easy  access  to  the  elements  above. 

The  most  flexible  schools  recently  constructed  or  designed  in  Massachusetts 
are  the  two  demonstration  buildings  of  the  BOSTCO  program,  currently  under 
construction  in  Boston.  They  incorporate  the  full  set  of  elements  which 
comprises  the  successful  system  in  the  Toronto  SEF  development  project. 

These  components  are  highly  interchangeable  and  provide  both  a good  degree 
of  separation  between  permanent  and  impermanent  elements,  including  wiring 
and  lighting,  and  very  high  accessibility  to  components  for  service  and 
replacement,  all  in  a reasonably-priced  package.  This  system  is  currently 
the  leading  example  of  the  state  of  the  art,  and  incorporates  a number  of 
sophisticated  approaches  to  the  problem  of  providing  maximum  flexibility 
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over  time  at  an  affordable  cost.  Further  details  of  the  SEF  program  and 
building  system  may  be  found  in  Section  IV  of  this  report. 

Without  question,  provisions  for  long-term  flexibility  in  the  design  and 
construction  of  Massachusetts  schools  are  inadequate.  It  may  be  useful  to 
propose  some  tentative  reasons  why  this  should  be  so. 

The  first  undoubtedly  would  be  the  low  priority  placed  on  long-range  plan- 
ning by  local  school  boards.  While  it  is  an  extremelv  important  activity, 
long-range  planning  is  not  particularly  urgent  or  critical  in  the  sense  that 
if  it  is  not  done  there  will  be  no  immediate  consequences.  As  a result, 

few  committees  are  aware  of  the  rapidity  with  which  changing  needs  and  con- 
ditions can  compromise  the  effectiveness  of  operations  within  existing 
buildings.  Because  of  the  absence  of  meaningful  criteria  for  school  opera- 
tion, few  local  boards  have  any  idea  of  the  extent  of  such  a loss  of 
efficiency  and  its  significance  in  terms  of  dollars. 

A lack  of  technical  knowledge  leaves  most  school  boards  in  a poor  position 
to  deal  with  new  and  sophisticated  concepts.  The  typical  school  or 
building  committee  is  composed  of  amateurs,  citizens  serving  without  pay, 
with  limited  time  and  technical  expertise  available  to  devote  to  the  job. 
That  the  system  of  local  boards  has  operated  successfully  for  years  is  in 
itself  a tribute  to  the  dedication  and  enthusiasm  of  thousands  of  present 
and  past  board  members.  A consequence  of  the  limited  time  available  to 
school  board  members,  however,  is  that  non-critical  activities,  such  as 
research,  are  frequently  crowded  out  by  more  urgent  and  critical 
concerns  which  must  be  dealt  with  immediately.  The  problem  is 
made  more  difficult  by  the  absence  of  any  systematic  information  service 
available  through  the  State  Department  of  Education  which  might  help  keep 
local  boards  current  with  recent  developments  in  the  field. 
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Consen/at ism  is  a factor  tending  further  to  restrict  the  amount  of  flexi- 
bility required  of  and  designed  into  Massachusetts  schools.  It  is  both 

feeling 
whicfi  aut 

informal  and  institutionalized.  Building  codes  and  state  agency  procedures 
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ware  than  with  older,  tr ied-and-true  materials,  making  its  use  less  attrac- 
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tive  to  them,  regardless  of  cost  or  the  benefits  which  it  may  offer.  Many 
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architects,  including  some  of  those  who  have  designed  a great  many  school 
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buildings,  have  developed  their  own  ways  of  working  and  favored  materials 
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very  goo 

Beyond  this,  however,  is  the  pervasive  lack  of  any  general  understanding  on 

the  part  of  school  committees,  the  voting  public,  or  even  the  architectural 
profession  of  the  implications  of  providing  or  not  providing  flexibility 
and  adaptability  over  time  tc>  their  new  schools.  The  benefits  conveyed 
by  fl exibi 1 i ty* always  lie  in  the  future  and  are  therefore  elusive  and 
very  difficult  to  prove  conclusively.  The  costs  of  providing  flexibility, 
however,  sit  firmly  in  the  present,  so  that  the  situation  is  frequently 
perceived  as  one  of  risking  incurring  an  additional  cost  right  now  against 
the  unprovable  need  for  a benefit  at  some  time  in  the  future.  The  per- 
ceived additional  costs  incurred  by  the  inclusion  of  adequate  provisions 
for  flexibility  are  strong  deterrents.  Despite  the  examples  of  highly 
flexible  schools  built  at  or  below  prevailing  costs  through  the  California 
SCSD,  the  Florida  SSP  and  the  Toronto  SEF  programs,  there  is  widespread 
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feeling  among  committees  and  architects  that  additional  flexibility  is  a 
which  automatically  and  of  itself  means  additional  cost.  Contractors  do, 
indeed,  tend  to  bid  higher  on  products  or  processes  with  which  they  are 
not  familiar  in  order  to  cover  the  risks  to  them  due  to  that  unfamiliarit 
All  other  things  being  equal,  however,  prices  drop  and  stabilize  quite 
quickly  as  the  innovation  comes  into  use. 

Notwithstanding  the  need  for  greater  long-term  flexibility  observed  in 
recently  completed  schools,  the  situation  within  the  Commonwealth  appears 
to  be  on  the  verge  of  significant  improvement.  Widespread  use  of  systems 
building  in  Massachusetts  can  be  expected  to  result  in  schools  which  are 
greatly  superior  to  recently  completed  buildings  in  both  day-to-day  and 
long-term  flexibility.  Schools  embodying  these  advantages  are  already 
under  construction,  arid  their  number  is  increasing,  making  the  likelihood 
very  good  that  new  schools  in  the  Commonwealth  will  be  increasingly  able 
to  adapt  rapidly  and  economically  to  future  changes. 
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GEOGRAPHIC/ DEMOGRAPHIC  FACTORS 
CHAPTER  III  - 11 


Massachusetts  is  a relatively  small  state.  Its  land  area  of  7,833  square 
miles  ranks  it  45th  in  size  of  the  fifty  Un  ite.d  States . Nevertheless  the 
Commonwealth  is  endowed  with  a rich  spectrum  of  climatic  and  geographic 
characteristics  which  combine  to  require  a high  standard  of  thoroughly 
enclosed,  weatherproof  construction  in  order  to  build  habitable  and  com- 
fortable school  houses. 

Cl imate 

Meteorologists  refer  to  Massachusetts1  climate  as  temperate,  the  result, 
no  doubt,  of  an  arithmetical  averaging  process  which  does  not  bother  to 
take  into  account  either  winters  with  sub-zero  temperatures  in  many  parts 
of  the  state  or  summers  with  temperatures  approaching  one  hundred  degrees 
in  others.  Historically,  winter  conditions  have  exerted  the  greater  climatic 
influence  on  school  building  design  than  those  of  summer,  for  the  obvious 
reason  that  most  school  systems  are  in  recess  from  late  June  until  early 
September. 

% 

In  order  to  conserve  heat  and  help  hold  down  the  amount  of  money  which  must 
be  spent  on  keeping  them  warm,  most  school  buildings  tend  to  be  compactly 
planned,  with  a minimum  of  exposed  surface  consistent  with  other  planni-ng 
determinants,  such  as  natural  light  and  ventilation  for  classrooms.  Con- 
struction is  thermally  dense  and  well  insulated  in  order  to  retain  heat 
inside  the  building.  The  combined  effects  of  low  temperatures  and  signifi- 
cant annual  snowfall  (an  average  of  42  inches  at  Boston)  make  the  campus 
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type  school,  which  is  viewed  very  favorably  in  warmer  climates,  less 
desirable  here  than  a plant  in  which  all  teaching  spaces  are  accessible 
without  requiring  persons  to  leave  heated  and  sheltered  indoor  areas.  Snow 
and  ice  accumulations  incur  removal  costs  which  act  to  reduce  paved  exterior 
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winter  weather  conditions  have  exerted  the  major  influence  on  the  design  of 

■f  climatic  and  geographic 

Massachusetts  schools  constructed  to  date.  The  greater  use  which  can  be 

■h  standard  of  thoroughly 

gained  from  school  buildings  by  operating  them  throughout  the  year  is  becom- 

lo build  habitable  and  com- 

ing  increasingly  attractive  to  communities  as  a means  of  reducing  their  need 
for  new  classroom  space.  Such  a major  change  in  operating  policy  will  make 
designing  to  meet  summer  weather  conditions  no  less  important  than  winter. 
Successful  accommodation  of  summer  weather  presents  an  equally  demanding 
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design  problem.  In  contrast  to  January  low  temperatures  averaging  in  the 

1 which  does  not  bother  to 

low  twenties,  July  highs  average  well  over  eighty  (U.S.  Weather  Bureau  figures 

| temperatures  in  many  parts 

for  Boston),  making  air  conditioning  necessary  for  the  comfortable  and 

roach ing  one  hundred  degrees 

effective  use  of  buildings.  The  generally  compact  building  forms  and  ther- 

Ive exerted  the  greater  climatic. 
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the  heating  load,  it  is  a liability  during  the  warm  months,  since  it  adds  to 
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elevation  varies  from  sea  level  to  3,^91  feet  at  the  summit  of  Mount  Grey- 
lock  in  Wi 1 1 iamstown.  Topographical  variations  are  sudden  and  dramatic*  a 
fact  which  must  be  familiar  to  everyone  who  has  experienced  the  sudden  change 
which  occurs  passing  over  the  ring  of  hills  forming  the  rim  of  the  “Boston 
Basin. 11  Along  with  these  visible  features  go  other  changes,  also  frequently 
abrupt,  in  what  lies  beneath  the  surface  of  the  ground.  Bedrock,  for  instance, 
lies  several  hundred  feet  below  the  Cape  Cod  peninsula,  but  in  other  parts 
of  the  state  it  thrusts  above  ground  as  exposed  ledge.  The  materials  over- 
lying  the  bedrock  vary  from  organic  mud  through  silt,  clay,  sand  and  gravel. 

The  amount  and  complexity  of  the  foundations  required  to  support  buildings 
erected  in  these  different  places  vary  widely.  Accordingly,  sitework  and 
foundation  costs  vary  greatly  from  one  site  to  another,  depending  on  the 
need  for  piles,  blasting,  rock  removal,  dewatering  and  many  other  factors. 

Demographic  Variations 

Far  more  important  than  geological  and  topograph ical  considerations  in 
their  effect  on  Massachusetts  school  building  design,  however,  are  the 
large  and  significant  differences  between  the  environments  for  building 
in  rural,  suburban  and  urban  areas  of  the  Commonwealth.  Population  densities 
vary  greatly  from  place  to  place.  A conservative  idea  of  the  magnitude  of 
these  variations  can  be  gained  by  comparing  Dukes  County,  with  a density  of 
58  inhabitants  to  the  square  mile  (0.09  per  acre),  to  Suffolk  County,  whose 
mean  density  is  12,750  (almost  20  per  acre).*  The  difference  is  on  the 
order  of  220  times.  Such  a wide  spread  of  population  densities  between  the 


1970  World  Almanac:  1966  Bureau  of  the  Census  figures. 
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most  and  least  inhabited  (and  therefore  built-up)  areas  results  in  a wide 
variation  in  the  amount  of  land  available  for  a proposed  school,  the  costs 
of  acquiring  and  developing  it,  the  overall  Form  of  the  school  building 
itself,  the  degree  of  resistance  to  fire  which  the  building  must  have,  and 
of  course  the  cost  of  construct  ion. 

In  rural  areas  there  is  usually  sufficient  land  available  at  a reasonable 
price  that  the  conf igurat ion  of  a school  building  can  be  totally  determined 
by  factors  other  than  the  size  or  shape  of  the  site.  There  is  sufficient 
land  to  accommodate  future  expansions  with  ease.  Since  it  is  not  necessary 
to  conserve  scarce  and  expensive  land  by  stacking  the  building  more  than  one 
story  high,  const ruct ion  costs  are  reduced  by  the  absence  of  need  for  a 
heavy-duty  structure  capable  of  supporting  several  floors  of  construction. 

In  addition,  emergency  means  of  escape  from  the  building  are  usually  simple 
and  direct.  This,  taken  together  with  the  normal  absence  of  nearby  or  abut- 
ting structures,  means  that  the  requirements  for  fireproofing  of  the  struc- 
ture need  not  be  as  stringent  as  for  sites  in  more  densely  populated  and 
built-up  areas,  a factor  which  can  result  in  further  savings  in  construction 
cost.  Set  against  these  cost  advantages  of  a rural  school  are  site  develop- 
ment costs  which  frequently  are  pushed  upward  by  the  absence  of  municipal 
sewer  and  water  service,  and  the  need  to  develop  new  means  of  access  to  the 
site. 

Urban  school  sites  present  very  nearly  the  opposite  situation.  Land  values 
are  high,  and  available  land  is  scarce,  forcing  the  construction  of  multi- 
story buildings  whose  conf igurat ions  are  primarily  determined  by  the  need  to 
squeeze  a large  amount  of  building  onto  a small  amount  of  land.  Multistory 
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buildings  require  heavier  structural  systems  and  a greater  degree  of  fire 
resistiveness  than  low  construction.  The  amount  of  vertical  circulation 
required  both  for  easy  circulation  and  to  assure  the  safe  evacuation  of 
occupants  in  the  event  of  fire  cuts  into  the  total  usable  space  available, 
necessitating  larger  buildings  and  further  increasing  per-pupil  costs. 

Closely  abutting  structures  make  a greater  degree  of  fireproofing  necessary 
to  minimize  the  risk  to  adjacent  properties  from  fire.  If  the  site  is 
vacant  when  it  is  acquired  for  a new  school,  site  development  costs  may 'be 
lower  than  in  a rural  area  simply  because  the  site  area  is  much  smaller  and 
utilities  are  usually  available  beneath  an  adjacent  street.  More  commonly, 
existing  buildings  must  be  removed,  adding  another  significant  extra  item 
to  the  cost  of  construction. 

The  very  accessibility  of  most  urban  sites,  located  on  busy  streets,  creates 
additional  problems.  Off-street  service  and  loading  areas  must  be  carved  out 
of  what  is  ordinarily  a minimum-sized  parcel  of  land.  The  general  level  of 
air  pollution  in  urban  environments  is  made  worse  by  the  noise  and  dirt  of* 
vehicular  traffic.  Air  conditioning  becomes  highly  desirable  under  these 
circumstances  as  a means  of  cleaning  and  deodorizing  the  air  supplied  to  the 
building  and  has  the  further  benefit  of  allowing  the  building  to  be  sealed 
against  distracting  outdoor  noise. 

Suburban  sites  partake  of  aspects  of  both  rural  and  urban  conditions.  Super- 
ficially, suburban  and  rural  schools  resemble  each  other  to  a great  degree. 
Although  site  area  usually  has  more  influence  on  the  configuration  of  the 
suburban  school  than  on  its  rural  counterpart,  both  types  of  building  are 
relatively  low  and  spread  out.  Municipal  water  and  sewer  service  is  more 
frequently  available,  particularly  in  the  more  established  and  heavily 
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built-up  suburbs-  Although  the  protection  of  neighboring  property  is  not 
ordinarily  a major  consideration,  plan  forms  which  tend  to  require  more 
stories  than  in  rural  situations  require  a higher  degree  of  fire  protec- 
tion, although  obviously  not  as  much  as  in  densely  built-up  urban  situations. 

The  preceding  discussion  has  touched  upon  some  of  the  natural  and  demographic 
constraints  on  the  design  and  construction  of  school  buildings  within  the 
Commonwea 1 t h . Many  of  these  constraints  have  been  inst i tutiona 1 ized  and  given 
force  of  law  by  means  of  building  codes,  such  as  the  Building  Regulations 
for  School  houses  of  the  Massachusetts  Department  of  Public  Safety.  A more 
complete  discussion  of  the  operation  and  effect  of  building  codes  is  con- 
tained above  in  Chapter  111-8  of  this  report. 


305 


SPACE  UTILIZATION  AND  PLANNING 


CHAPTER  III  - 12 


Schools  in  Massachusetts  are  among  the  highest  quality  schools  in 
the  nation.  They  are  also  among  the  largest  in  terms  of  area  per  pupil. 
Currently,  there  are  no  standards  or  guidelines  to  determine  educational 
space  requirements  in  Massachusetts. 

A recent  survey  of  83  schools  provided  some  basic  information  on  how 
space  is  being  utilized  in  Massachusetts  schools.  The  survey  is  an 
analysis  of  instructional  areas  (size  of  area  and  ratio  of  gross  to  net 
square  feet)  and  an  analysis  of  instructional  spaces.  The  survey  est- 
ablishes a median  and  reveals  that  individual  spaces  in  schools  are  rarely 
too  small  but  are  often  too  large.  Therefore,  many  schools  are  built  with 
more  space  than  is  needed  to  provide  a good  educational  environment. 

A second  surveywas  made  of  minimal  area  standards  for  instructional  spaces 
in  23  states.  From  the  median  derived  for  schools  in  Massachusetts  and 
the  median  derived  from  the  survey  of  23  other  states,  a comparison  is 
made  between  space  standards  in  Massachusetts  and  standards  in  other  states. 

This  study  also  identifies  two  areas  of  potential  major  savings  in  space 
planning  in  Massachusetts  schools. 

An  Analysis  of  Instructional  Areas 

A survey  of  architects  who  designed  schools  and  who  had  contract  bids 


approved  by  the  voters  between  1965  and  1970  in  Massachusetts  provided 
some  basic  information  on  83  school  projects.  Included  in  the  group  were 
25  elementar>.  schools,  9 additions  to  elementary  schools,  14  middle  or  junior 
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high  schools,  5 additions  to  middle  schqpl.s,^  19  senior  high  schools  and  11 


STANDARDS 


additions  to  senior  high  schools.  Exhibit  I presents  the  basic  information 
as  reported  by  the  architects  on  the  name  of  the  schools,  location,  student 
capacity,  grades,  areas  in  square  feet,  and  ratios  of  gross  to  net  square 
feet.  These  projects  ranged  in  size  from  4,470  square  feet  for  the  Macom- 
ber  School  in  Westport  to  563,000  square  feet  for  the  New  Bedford  High 
School.  Exhibit  II  presents  the  smallest,  median  (50th  percentile)  and 
largest  area  in  gross  square  feet  per  student.  The  smallest  project  (37 
square  feet)  is  an  addition  to  an  existing  elementary  school,  and  the 
largest  project  is  a vocational  school  (233  square  feet). 

Additions  to  schools  vary  considerably  depending  upon  the  existing  educa- 
tional spaces,  student  capacity  and  the  accommodations  needed  for  new 
educational  programs. 

The  median  figures  in  Exhibit  II  represent  basic  planning  areas  of  the  past 
(1971-1975).  For  the  school  projects  reported  in  the  survey,  the  median 
areas  from  the  architectural  survey  were  81  square  feet  for  elementary 
schools,  136  square  feet  for  middle  schools  and  153  square  feet  for  senior 
high  school-  Most  recent  developments  in  education,  and  particularly  the 
new  standards  from  the  American  Library  Association  in  1970,  have  added 
from  10  to  20  square  feet  per  pupil  to  new  buildings. 

Ratio  of  Gross  Area  to  Net  Area 

Faculty  and  administrators  in  education  want  optimal  instructional  areas 
in  schools.  Taxpayers  want  the  most  instructional  area  for  the  least  cost. 
Recent  developments  in  open-space  teaching  have  reduced  the  gross  area  of 
school  facilities  by  as  much  as  20  or  30  percent.  The  variation  is  some- 
times evident  in  analyzing  the  gross  area  of  a school  (which  includes  all 
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Exhibit  1 


Basic  Information  on  83  School  Projects  with  Approved  Contract  Bids  between  1965  end  1970 

Elementary  Schools 
(25) 


School.  Location 

Capac i ty 
Grades 

Wildwood  Elementary 

m 

Amherst 

K-6 

Fo*  Hill  Elementary 

840 

Bur  l i nqton 

K-6 

Martin  Luther  King  jr. 

905 

Cambr idqe 

K-8 

Lt.  Peter  Hanson  Elem. 

720 

Canton 

1 -6 

Tne  Robbins  School 

200 

Car  1 i s le 

K-6 

Maple  Road  (Byam)  Elem, 

750 

Chelmsford 

K-6 

Harrington  Elementary 

750 

Chelmsford 

K-6 

Peabody  School 

5^0 

Concord  (5-7  now) 

K-6 

Meadowbrook  Elementary 

“ 5oo 

East  lonqmeado* 

K-6 

Plum  Cove  Elementary 

2^0 

Gloucester 

K-6 

Elementary  School 

840 

Graf  ton 

K-6 

East  Meadow  Elementary 

540 

Granby 

4-6 

Plymouth  River  Elementary 
M ingham 

675 

Elementary  School 

720 

Mi  1 Ibury 

K-6 

Ryan  Road  School 

420 

Northamoton 

K-6 

Bates  Elementary 

615 

North  Salem 

K-6 

Hosier  Elementary 

750 

South  Hadley 

K-6 

Hastings  Elementary 

693 

Westborough 

K-4 

Belmont  Si  • • School 

900 

Worcester 

k-6 

John  H.  Tobin  Elementary  " 

rew 

Cambr idqe 

k-8 

Fran*  Smith  6oad  Elem. 
Longmeadow 

550 

Greenwood  Park  School 

402 

Lonqimeadow 

K-6 

New  Burr  Elementary 
Newton 

500 

Witcncraft  Heights 

750 

Salem 

K-6 

Wessacusset  Elementary 

595 

Weymouth 

K-6 

Total  Gross 
Square  Feet 

Gross  SF 
Per  Pup i 1 

Total  Net 
Square  Feet 

Net  SF 
Per  Pupil 

Ratio  - Net 
to  Gross  SF 

School,  Location 

79.330 

102.4 

61. 

79.4 

.78 

Chelmsford  Elementary 
West  lands  Addition 
Chelmsford 

61 .206 

72.8 

44.750 

53.3 

.73 

Elem.  Sch.  Addition 
Freetown 

136.000 

150.9 

Hillside  Elem.  Add. 
Needham 

e 

57.562 

79.9 

Bryantville  Elementary 
Pembrooke  Alt.  t Add. 

2 1 .000 

105.0 

18.780 

93.9 

.89 

Chace  Street  School 
Somerset  Alt,  t Add. 

i 

61 .000 

81.3 

40 . 000**“ 

53.3 

.66 

Plains  School  Addit. 
South  Hadlev 

61.000 

81.3 

Emerson  School  Add.  t Alt. 
Bol ton 

56.500 

104.6 

45.600 

84.4 

.81 

Campbell  Elem.  Add. 
New  Bedford 

52. COO 

86.7 

41.320 

68.9 

.79 

Macomber  School 
Westport 

17.500 

72.9 

14.000 

58.3 

.80 

65.130 

77.5 

49.649 

59.1 

.76 

37.000 

68.5 

28.000 

51.9 

.76 

72.250 

107.0 

47.400 

70.2 

.66 

School,  Location 

1 

55.000 

76.4 

44.000 

61.6 

.80 

Junior  High  School 
Amherst -Pel  bam 

29.400 

70.0 

22.855 

54.4 

.78 

Edward  B llamy  Middle 
School  - Chicooee 

75.500 

122.8 

■VJ 

0 

Ci 

0 

114.  i 

.93 

T.  Burgess  Interned. 
Mampden 

59J51 

78.9 

46.521 

62.0 

.79 

Glenbrook  Middle 
Lonqmeadow 

75.214 

108.5 

55.273 

79.7 

.73 

Rupert  A.  Nock  Middle 
School  Newburyport 

94.582 

105. 1 

Middle  School 

Nor thborough 

120.000 

120.0 

Pentucket  Reg.  Jr.  H.S. 
Pentucket 

53,480 

97.4 

Sharon  Junior  M.S. 
Sharon 

31.000 

77.1 

Junior  High  School 
Wi Jbraham 

53.000 

107.0 

Transitional  School 
Wilbraham 

92.000 

122.7 

70.000 

93.3 

.76 

Weston  Jr.  High  t 
P.E.  Faci 1 i ty  - Weston 

9 

12 

46.231 

77.7 

33.360 

56.1 

.72 

Lexington  jr.  High 
Lexinqton 

Longmeadow  Middle  School 
Lonqmeadow 

Westport  Middle  School 
Westport 

Peter  Thacker  Middle 

A fi.  A - Attleboro 

Peter  W.  Reilly  School 

Addition  - lowel  1 

Middle  School  Addition 

Somerset 

South  Attleboro  Middle 
A & A - South  Attleboro 
Uel lesley  Jr.  M.S.  Add 
Wei lesley 


308 


155 


y 


»ct  Bids  between 

| 1965  and 

1970 

Elementary  Schools 

Addit ions 

and  Alterations 

(9) 

Total  Net 

Net  SF 

Ratio  - Net 

Capacity 

Total  Gross 

Gross  SF 

Total  Net 

Net  SF' 

Rat io  - Net 

►quare  Feet 

Per  Pupil 

to  Gross  SF 

School,  Location 

Grades 

Square  Feet 

Per  Pup i 1 

Square  Feet 

Per  Pup i 1 

to  Gross  SF 

6l ,594 

79.4 

.78 

Chelmsford  Elementary 
West  lands  Addition 

580 

44,750 

53.3 

.73 

Chelmsford 

K-6 

47,500 

81.9 

Elem,  Sch.  Addition 

130 

Freetown 

1-8 

8,755 

48.6 

8,123 

45.2 

.93 

Hi l 1 s i de  Elem.  Add. 

600(180) 

New  & alt. 

New  & Alt. 

Needham 

12.500 

69.4 

10,430 

57.9 

.83 

Bryentville  Elementary 

442 

18,780 

93.9 

• 89 

Pembrooke  Aft.  £ Add. 

K-6 

44,420 

100.5 

38.9(6 

68.1 

.88 

Chace  Street  School 
Somerset  Alt.  £ Add. 

630(305) 

21 .430 

70.3 

17.010 

55.8 

.79 

40,000^ 

53.3 

.66 

Plains  School  Addit. 

180 

South  Had  lev 

k-6 

15.732 

87.4 

11.677 

64.9 

.74 

Emerson  Schoo1  Add.  & Alt. 

325  add. 

45,600 

84.1* 

.81 

Bo  1 ton 

1-5 

33.000 

101.5 

Campbell  Elem.  Add. 
New  Bedford 

180 

12.542 

69.7 

41 .320 

68.9 

.79 

Macomber  School 

120 

14.000 

58.3 

.80 

Westport 

1-8 

4,470 

37.3 

4.236 

35.3 

.95 

t 

49,649 

59.1 

.76 

28.000 

51.9 

.76 

Middle  Grades 

(14) 

47,400 

70.2 

.66 

Capac i ty 

Total  Gross 

Gross  SF 

Total  Net 

Net  SF 

Ratio  - Net 

44,000 

School.  Location 

Grades 

Square  Feet 

Per  Pupil 

Square  Feet 

Per  Pupil 

to  Gross  SF 

61.6 

.80 

Junior  High  School 

1 ICO 

Amherst-Pe lham 

7-8 

196,000 

178.2 

148.481 

134.9 

.76 

22.855 

54.4 

.78 

Edward  B llamy  Middle 

1200 

School  - Chicopee 

5-8 

175.000 

145.8 

70.150 

114.1 

.93 

T.  Burgess  Intermed. 

600 

Hampden 

5-8 

71 ,900 

119.8 

56.775 

94.6 

.79 

46,521 

62.0 

.79 

Glcnbrook  Middle 

690 

lonqmeadow 

6-8 

95.000 

137.7 

71.350 

103.4 

.75 

55.273 

79.7 

.73 

Rupert  A.  Nock  Middle 

1400 

School  Newburyoort 

4-8 

164.500 

117.5 

113.800 

81.3 

.69 

Middle  School 

900 

Northborough 

608 

132,310 

147.0 

98.313 

109.2 

.74 

120,000 

120.0 

Pentuchet  Reg.  Jr.  H,S. 

1100 

66,170 

60.2 

Pentucket 

7-9 

. 

Sharon  Junior  H.S. 

735 

Sharon 

7-8 

78,136 

106.3 

Junior  High  School 

731 

Wi Ibraham 

IdL 

99.750 

136.5 

81.757 

11  1.8 

.82 

Transitional  School 

600 

Wi Ibraham 

4-6 

53.551 

89.3 

43 .693 

72.8 

.82 

70,000 

93.3 

.76 

Weston  Jr.  High  £ 

900Ac  7-8 

132.655 

147.4 

P.E.  Facility  - Weston 

1200Pe  7-10 

98,210 

109.1 

.74 

33.360 

56.1 

.72 

Lexington  Jr.  High 

900 

87.9 

.66 

Lexington 

7-9 

120.000 

133.3 

79,100 

longmeadow  Middle  School 
Lonqmeadow 

Westport  Middle  School 
Westport 

700 

6-8 

830 

95.000 

116.000 
Additions  and 

135.7 

139.8 

A1 terations 

(5) 

Peter  Thacker  Middle 

800 (449) 

A £ A - Attleboro 

6-8 

59.983  add 

133.6 

39.979  add 

89.0 

.67 

Peter  W.  Reilly  School 

250 

Addition  - Lowell 

4-8 

19.126 

76.5 

13.369 

53.5 

.70 

Middle  School  Addition 

‘•80 

Somerset 

SzS 

31 .280 

65.2 

22,368 

46.6 

.72 

South  Attleboro  Middle 

750(480) 

A & A - South  Attleboro 

6-8 

.59,943 

124.9 

39.963 

83.3 

.67 

Wellesley  Jr.  H.S.  Add 

1800(750) 

60,900 

64.370 

.80 

Wellesley 

7-9 

24.500  add 

107.9 

19.100 

35.8 

.78 

1 

T 

j 

1 

i 

* 

I 

l 


* 

i 

i 

j 
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(19) 


Capacity 

Total  Gross 

Gross  SF 

Total  Net 

Net  SF 

Ratio  - Net 

School,  Location 

Grades 

Square  Feet 

Per  Pupi 1 

Square  Feet 

Per  Pupi 1 

to  Gross  SF 

hoosac  valley  Regions) 

— iOOO 

Adams 

2zii 

161.000 

161.0 

1 34.000*- 

134.0 

.83 

Braintree  Mign  School 

2800 

Brai ntree 

9-12 

385.000 

137.5 

Physical  Education 

1200 

Building  - Brookline 

70.100 

58.4 

Hohawk  Trail  Peg Ion a 1 

950 

Buckland 

2=11 

1 >9.000 

1.25.3 

89.838 

94.6 

.75 

Do ver-$ her horn  Regional 

800 

Dover 

2=12. 

184.868 

231. I * 

100.450 

125.6 

.54 

Nauset  Regional  H.S. 

800 

g4Sth«™  (core  100Q> 

2 =12 

157.000 

196.3 

100.000 

125.0 

-64 

Easton  Sr.  High  School 

900 

Easton  (core  1200) 

! 2=12 

141.854 

157.6 

Oliver  Ames  Sr.  M.S. 

900 

Easton 

10-12 

117.750 

130.8 

HO  1 1 i S ton  High  School 

ilo)  J iston_ 

1200. 

221,670. 

184.7 

159.150 

132.6 

.72 

Hudson  High  School 

900 

Hudson  (exp.  1200) 

2=12 

144*617 

160.7 

124,903 

138.8 

.86 

Mansfield  High  School 

1000 

Mansfield 

2=12 

149.000 

149.0 

109.775 

109.8 

.74 

Medford  High  School 

3500 

Medford  (500  voc) 

2=12 

536.000 

153.1 

High  School 

700 

Southwlck 

3=12 

107.214 

153.2 

84.467 

120.7 

-79 

Old  Rochester  Regional 

600 

H.S.  Marion 

2=2- 

70.000 

116.7 

45.500 

75.8 

.65 

Hi ddleboro  High  School 

1000- 

154.0 

Midd lehoro 

1200 

154.000 

128.3 

New  Bedford  High  School 

3000 

563.000 

New  Bedford 

1 2=12 

464.000  fin. 

154.7 

378.000 

126.6 

.81 

Senior  High  School 

2600 

Waltham 

10-12 

363.00 

139.6 

Wes  thorough  Senior  M.S. 

1100 

Westhorouqh 

8-12 

150.000 

136.4 

Whittier  Reg-Voc  M.S. 

1500 

. 

Whittier  Region 

2=12 

350.000 

233.3 

240.000 

160.0 

-69 

Additions 

and  Alterations 

00 

Capacity 

Tote!  Gross 

Gross  SF 

Tote)  Net 

Net  SF 

Redo  - Net 

School . Location 

Grades 

Souare  Feet 

Par  Pupil 

Square  Feet 

Per  Pupi 1 

to  Gross  SF 

Masconomet  Jr-Sr  M.S. 

2100(570) 

Boxford  (addition 

2=12 

62.770 

1 10.  1 

59.642 

104.6 

.95 

Agricultural  M.S.  Add. 

360+  existing 

Bristol  County 

—9-1* 

23.900 

22.680  new 

85-2 

.95 

Natick  Sr.  High  Alt.  4 

750 

Add.  - Natick 

102.562 

136-8 

72.300 

96.4 

.70 

Needham  High  Addition 

1810 

Naedham 

10-12 

153.980 

95.1 

Northampton  High  School 

1093(500) 

Addition  - Northampton 

9-12 

53,900 

107.8 

39,530 

79.1 

.73 

Algonguin  Regional  M.S. 

1500(700) 

Add.  Northhoro-^boro 

9-12 

92.626 

132.3 

66.088 

94.4 

.71 

Scituate  High  School 

1600 

Addition  - Scituate 

9-12 

118.650 

74.2 

Somerset  Sr.  High  Add  4 

1200(300) 

Alt.  - Somerset 

9-12 

68.820 

74.0 

72.466 

60.4 

.82 

Coh«sset  Jr-Sr.  Hl§h 
Cohesset  - Add.  &•  Alt, 


Mt.  Croy lock  Regional 
H.S.  Add.  - UiHli 


900 


Wayland  High  School  Add. 
Wav  land 


450 

9-12 


55.130  odd  to 
90,000  Misting  - 145,130  gross  161.3  P«r  pwptt 


400 

2=12 


65.822 

19.230 


146.3 

48.1 


112.0 


.77 


310 


50.413 


Exh i b i t II 


wh 


IrOss  SF 
>r  Pup* 1 

Total  Nat 
Square  Feat 

Net  SF 
Per  Pupil 

Patio  - Nat 
to  Cross  SF 

161.0 

134,000+ 

134.0 

.83 

137.5 

58.4 

1.25.3 

89.838 

94.6 

.75 

23K1  * 

100.450 

125.6 

.54 

196.3 

100.000 

125.0 

.64 

157.6 

117.750 

130.8 

184.7 

159.150 

132.6 

.72 

160.7 

124.903 

138.8 

.86 

149.0 

109.775 

109.8 

.74 

153.1 

153.2 

84.467 

12C. 7 

.79 

116.7 

154.0 

128.3 

45.500 

75.8 

.65 

154.7 

378.000 

126.6 

.81  ' 

139.6 

136.4 

233.3 

240.000 

160.0 

.69 

Al terations 

ro«  SF 
nr  Pupil 

Total  Nat 
Souara  Faat 

Nat  SF 
Per  Pupl 1 

Ratio  - Nat 
to  Cross  SF 

110.1 

59.642 

104.6 

.95 

22.680  new 

85.2 

.95 

136.8 

72.300 

96.4 

.70 

153.980 

95.1 

107.8 

39.530 

79.1  . 

.73 

132.3 

66.088 

94.4 

.71 

118.650 

74.2 

74.0 

72.466 

60.4 

.82 

- 145.130 

gross  161.3  par  pupil 

146.3 

50.413 

112.0 

.77 

48.1 


Gross  Square  Feet  Per  Student 

Smal 1 est 

Median 

Larqest 

Elementary 

68 

81 

151 

Addition 

37 

70 

101 

Middle  or  Junior  High 

89 

136 

178 

Addition 

65 

108 

134 

Senior  High 

117 

153 

231 

Addi tion 

4 8 

110 

146 

Vocational 

233 

of  the  area  including  the 

walls)  with  the  net 

area  or  the 

basic  instruc- 

tronal  requirements  for  space  listed  in  educational  specifications  (which 

excludes  walls,  corridor. 

toilets,  boiler  rooms,  etc.). 

Exhibit  I shows  the  ratio 

between  gross  and  net  areas.  To  simplify  the 

analysis,  the  smallest,  median  and  largest  ratios  are  presented  below  for 

the  three  basic  types  of  school  projects* 

Ratio 

of  Gross  to 

Net  Area 

Type  of  School 

Smal 1 est 

Med i an 

Larqest 

Elementary 

.66 

.78 

.93 

Middle  or  Junior  High 

.66 

.75 

.82 

Senior  High 

.54 

.74 

.86 

Most  educational  programs 

for  self-contained  instructional 

rooms  usually 

have  a ratio  of  about  .67; 

some  efficiencies 

in  designs  reach  a ratio  of 

.70  to  .75.  The  most  efficient  buildings  would  have  larger  ratios  of  .80 
or  .90,  but  these  ratios  were  not  possible  until  educational  programs  accepted 
open-space  instructional  methods.  Withoug  a research  unit  to  measure  the 
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gross  and  net  square  feet  in  a project  with  consistent  methods,  some 
caution  must  be  noted  before  comparing  one  school  with  another  school 
project  in  Exhibit  I. 

Most  elementary  schools  in  the  nation  have  a cluster  of  classrooms  which 
permit  open-space,  small  group  or  more  individualized  instruction.  Many 
middle  schools  are  also  providing  clusters  of  classrooms,  but  very  few 
senior  high  schools  have  accepted  this  new  method  of  teaching.  Among 
the  schools  analyzed  between  1965  and  1970  in  Massachusetts,  senior  high 
schools  show  the  lowest  ratios — .54  and  .74.  More  elementary  schools  are 
beginning  to  reach  the  high  eighties  and  lower  nineties  with  clusters  of 
classrooms. 

Although  newer  educational  programs  preside  a basic  economy  in  gross  square 
feet,  the  resulting  compact  space  may  cost  more  per  square  foot.  An  overall 
economy,  however,  is  possible  with  open-space  or  clusters  of  classrooms  and 
more  efficiency  in  design  to  achieve  lower  gross  to  net  rations. 

Two  cautions  should  be  emphasized  before  requiring  all  schools  to  provide 
more  open  space  or  clusters  of  classrooms: 

(1)  Teachers  must  be  prepared  to  teach  effectively  in  open  or  clustered 
spaces. 

(2)  Students  must  learn  to  work  without  distraction  in  open  or  clustered 
spaces. 

Recommendation  to  Reduce  Gross  Areas  Through  More  Efficient  Planning 

The  variation  in  net  to  gross  ratios  ranged  from  .54  to  .93  percent.  It 
is  possible  to  increase  the  ratio  of  elementary  schools  to  the  median, 

78  percent,  or  senior  high  schools  to  7 4 percent.  This  would  provide  a 
12  percent  increase  in  elementary  schools  and  20  percent  increase  In  secondary 


schools, 
of  10  to  15  percent 
dividualized  and  pr 
profession,  an  addi 
The  latter  is  a goc 
legislation.  The 
to  improve  eff Icier 
for  future  taxpayer 

Analysis  of  Instrui 

Another  important  « 
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i 

to  1150  square  fee 
the  median  is  1 1 74 
1250  square  Feet. 

Sometimes  more  thz 
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Exhibit  III  provi 
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More  Efficient  Planning 

rom  .5^  to  .93  percent.  It 
iry  schools  to  the  median, 
ent.  This  would  provide  a 
20  percent  increase  in  secondary 


schools.  This  increase  in  efficiency  could  provide  a reduction  in  cost 
of  10  to  15  percent.  When  more  open  or  clustered  spaces  are  used  or  in- 
dividualized and  programmed  instruction  is  accepted  by  the  educational 
profession,  an  additional  10  percent  of  the  gross  area  could  be  reduced. 

The  latter  is  a goal  that  the  Department  of  Education  could  pursue  without 
legislation.  The  ratio  of  gross  to  net  area  required  additional  research 
to  improve  efficiency  of  space  requirements.  Each  has  potential  economies 
for  future  taxpayers. 

Analysis  of  I nstruct ional  Spaces 

Another  important  analysis  of  the  school  projects  reported  by  architects 
shows  the  square  feet  required  by  educational  specifications  for  63  of  the 
83  school  projects  reported  in  Exhibit  I.  Each  of  the  basic  areas  in  the 
63  school  projects  are  presented  in  Exhibit  I,  but  Exhibit  III  summarizes 
the  smaliest(s),  median (m)  (the  50th  percentile),  and  largest  (1)  areas 
required.  For  example,  art  spaces  vary  in  elementary  schools  from  900 
to  1150  square  feet  with  a median  of  1000  square  feet.  in  middle  schools 
the  median  is  117^  square  feet,  and  in  senior  h?gh  schools  the  median  is 
1250  square  feet. 

Sometimes  more  than  one  class  may  use  a facility  in  what  could  be  called 
open-space,  cluster  or  individualized  instruction.  This  seems  to  be  the 
reason  for  the  largest  areas  provided  in  the  middle  and  senior  high  school 
projects.  There  is  some  economy  in  having  several  spaces  grouped  together 
when  walls  ar.d  sometimes  corridors  are  eliminated. 


Exhibit 


III  provides  the  square  feet  in  area  for  twelve  types  of  instructional 
It  is  important  to  note  that  neither  the  Massachusetts  Board  of 
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spaces. 


Education  nor  the  School  Building  Assistance  Commission  used  standards 
for  instructional  spaces.  The  Board  of  Schoolhouse  Structural  Standards 
and  the  Department  of  Public  S^fety  use  a standard  for  minimum  requirements 
for  safety  and  egress.  Exhibit  IV  presents  the  areas  for  ning  different 
instructional  rooms.  The  instructional  work  area  is  much  larger  than  the 
safety  area,  but  the  Department  of  Public  Safety  requires  the  width  of 
exits  to  correspond  to  their  dimensions.  For  example,  22  square  feet  per 
student  is  required  for  primary  and  intermediate  students  in  a class- 
room. For  instructional  purposes,  materials  and  teachers1  desks,  30  to 
35  square  feet  may  be  required.  • Consequently,  a room  of  900  square  feet 
designed  for  25  students  and  a teacher  would  need  exit  protection  for 
39  students  (900r23  = 39  students) . 

Supporting  Instructional  Spaces 

An  analysis  of  the  63  projects  reported  by  architects  is  presented  in 
Exhibit  V.  It  shows  the  smallest,  median  and  largest  area  for  eleven 
supporting  instructional  areas.  These  include  the  auditorium,  cafeteria, 
library  resource  center;  also  areas  for  remedial  and  special  education, 
student  activities,  offices,  guidance,  health,  faculty  and  custodial. 

Although  the  medians  provide  an  excellent  central  measure  of  areas,  a 
smaller  school  enrollment  ordinarily  requires  less  area,  while  a larger 
school  enrollment  requires  more  area-  The  library  resource  center  has 
one  additional  factor  which  makes  the  data  less  reliable  for  the  smallest 
and  median  areas  in  Exhibit  III.  The  American  Library  Association  (ALA) 
published  new  standards  to  keep  pace  with  the  expanding  number  of  books 
and  the  multiple  media  (television,  film  strips,  films,  slides,  copying 
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Exh i b i t 1 11 

Size  of  Instructional  Spaces  in  Square  Feet 
in  School  Facilities  Constructed  in 
Massachusetts  Reported  by  Architects  (1965-1970) 


Elementary  Middle  Secondary 


m 

1 

s 

m 

1 

s 

m 

1 

■— 

1000 

1150 

790 

1 17^4 

1870 

896 

1250 

1520 

- 

- 

900 

1068 

13^2 

620 

865 

1280 

1800 

- 

785 

1368 

2500 

900 

1030 

1444 

1800 

- 

970 

1635 

4352 

553 

1580 

3400 

175 

1300 

800 

1000 

2000 

480 

1200 

2500 

900 

1650 

860 

1150 

1575 

577 

1025 

2300 

- 

- 

300 

- 

412 

703 

900 

1200 

- 

- 

300 

453 

1525 

860 

- 

1000 

- 

- 

988 

- 

1474 

- 

- 

- 

H00 

1327 

1440 

600 

1161 

1499 

768 

840 

1500 

900 

1236 

700 

860 

1 120 

450 

768 

1500 

315 


Exhibit  IV 


Present  Regulations  for  Safety  and  Egress 

Square  Feet 


25 

22 

23 

30  to  40  gross 
30  net;  at  least  50  gross 
30  to  35  net 
50  to  75  net 
75  to  100 
10 


Subject  Area 
Ki ndergarten 

Primary  and  Intermediate 
Secondary 
Science 
Homemaking 
Art 
Shops 

Vocational 

Lecture  halls  with  table  arm  chairs 
Total  Occupancy — equally  divided: 

Girls*  WC  Boys*  WC 

Elementary  1 for  30  Elementary  1 for  60 

Secondary  1 for  b$  Secondary  1 for  90 

Urinals  1 for  30 

Kindergarten  & Primary  **1  WC  for  30'*  actual  1 WC  for  each  sex. 
Lavatories  — 1 for  50 

National  Council  on  School  house  Construction: 

Girls  Boys 

Grades  1 - 8 1 - 35  1 - 60 

Grades  7 - 12  1 - 45  1-100 

Code  for  Structural  Standards  for  School house  Construction 
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machines,  etc.)  brought  upon  by  an  expanding  technology.  The  State 
Board  of  Education  is  recommending  the  ALA  standards  as  minimal  regulations 
under  authority  of  Chapter  15,  Section  1G.-  This  will  improve  the  library 
supporting  area  and  increase  the  net  square  feet  of  a school  project. 

Survey  of  Minimal  Standards 

Massachusetts  does  not  publish  minimum  area  (square  feet)  standards  for 
educational  spaces  in  secondary  schools.  The  Board  of  School  house 
Structural  Standards  requires  minimum  safety  standards,  but  those  are 
not  adequate  for  teaching*  The  primary  objective  of  safety  standards  is 
for  egress  in  an  emergency.  Instructional  spaces  must  accommodate 
students,  teacher(s),  instructional  materials,  unfinished  projects, 
special  equipment,  displays  and  must  permit  some  movement  for  functional 
learning  activities.  A survey  of  state  departments  of  education  revealed 
that  twenty-three  (23)  states  provided  recommended  minimum  standards. 

The  range  of  area  for  general  classrooms  is  from  550  square  feet  in 
Louisiana  to  1200  square  feet  in  Ohio.  In  Massachusetts,  architects 
reported  a range  from  450  to  1320  square  feet.  The  Median  or  middle 
ranking  of  twenty-two  (22)  respondents  to  this  item  was  750  square  feet. 
Exhibit  VI  shows  a listing  of  special  spaces  with  the  range  in  area  (square 
feet)  and  the  median  for  the  survey  of  State  Departments  of  Education- 
For  862  general  classrooms  reported  by  architects  in  Massachusetts  the 
median  was  768  square  feet. 

Although  the  smallest  and  largest  area  is  presented  for  each  state,  the 
extremes  are  not  a workable  guideline  for  school  districts.  The  smallest 
area  of  the  minimum  standards  Is  usually  required  for  Southern  rural  and 
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Exhibit  V 


Western  mountain  * 


Size  of  Supporting  Instructional  Spaces  in  minimum  standards. 

Square  Feet  in  School  Facilities  Constructed 

in  Massachusetts  Reported  by  Architects  instructional  spac 


(1965-1970) 

Elementary  Middle 


s. 

m 

1 

s 

m 

■” 

— 

Aud i tori um/ 
Theatre 

850 

2500 

4800 

1000 

4804 

Caf etori um 

4500 

6620 

11000 

5946 

- 

Cafeteria 

1352 

3500 

7880 

1520 

5200 

Library 

Resource  Center 

1100 

2000 

7104 

2196 

3780 

Remedial  and/ 
or  Spec.  Educ. 

270 

616 

3220 

100 

780 

Student 

Activities 

660 

- 

2640 

450 

798 

Offices  area 

220 

1000 

2700 

888 

1250 

Guidance  area 

15-7 

480 

800 

440 

935 

Health  Ser. 

120 

364 

1100 

200 

589 

Faculty  Area 

140 

618 

3096 

195 

1000 

Custodial 

Services 

80 

320 

3368 

154 

1190 

Senior 
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]_ 
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5200 

12,185 
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7635 
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3780 

13,371 

2040 

5700 

20,750 
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1156 

345 

730 

1,645 

798 

1250 

90 

800 

1,540 

1250 

5900 

705 

1370 

6,970 

935 

1489 

962 

1200 

5,690 

589 

1084 

488 

834 

1,335 

1000 

2915 

780 

1370 

4,870 

1190 

10,600 

280 

1060 

2,930 

Western  mountain  states.  Every  state  allows  districts  to  exceed  the 
minimum  standards.  The  largest  area  of  the  standards  are  commendable 
instructional  spaces.  The  largest  area  usually  provided  space  for  storage 
of  students1  projects,  instructional  materials,  books  and  special  equip- 
ment. 

Pennsylvania  provides  standards  for  19  to  20  instructional  areas  tabulated 
in  Exhibit  VI.  At  the  other  extreme  Washington  has  one  standard  for 
kindergarten. 

The  median  or  middle  area  in  the  range  of  state  standards  provides  a reason- 
able guide  for  a minimal  school. 

From  an  historical  analysis  of  state  standards,  two  observations  are  apparent. 
First,  most  school  buildings  have  exceeded  the  minimum  standards,  and  second, 
many  state  minimal  standards  were  inadequate  for  instructional  programs  in  the 
Seventies  and  were  not  changed  frequently  enough  to  respond  to  new  educational 
needs  for  storage  and  instructional  space.  This  analysis  in  Exhibit  6 of  state 
standards  seems  to  indicate  that  state  standards  can  be  reasonable. 

Pennsylvania  provides  an  example  of  reasonable  minimum  standards  that  were 
revised  in  the  1960's.  States  with  minimum  standards  should  periodically 
review  and  revise  the  information  on  area  for  instructional  spaces  or  rooms. 
With  open-space  and  team  teaching,  more  electronic  teaching  aids,  and 
individualized  programs  for  students,  research  is  needed  on  appropriate 
sizes  of  instructional  spaces  to  accommodate  additional  programs. 


Comparison  of  Secondary  Instructional  Rooms 

From  the  analysis  of  school  projects  in  Massachusetts  reported  by  architects 
and  the  median  from  the  survey  of  23  states,  a comparison  provides  some 
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Exhibit  6 

Minimal  Standards  Used  by  State  Departments  of  Education 

June  1971 


Number 

Minimal 

Stan  da 

r d s 

1 nstructional 
Area 

of  States 
Reporting 
Standards 

Ranqe  in  Sq.  Ft. 

50th 

Percent! le 

Penna 

General  Classrms. 

22 

550  to  1200 

750 

850 

Ki  ndergartens 

6 

900  to  1250 

1050 

900 

Arts  & Crafts 

10 

575  to  1600 

1000 

1000 

Business  Lab's 

7 

575  to  1200 

900 

1125 

Homemaking 

10 

875  to  3500 

1200 

1000 

Industrial  Arts 

10 

1000  to  2400 

2000 

1800 

Language  Labs 

5 

850  to  1125 

900 

850 

Music 

11 

575  to  2000 

875 

y 

1000 

Indoor  Phys.  Ed. 

8 

3000  to  19347 

6200 

7500 

Swimming  Pool 

1 

6000 

6000 

Science  Labs 

13 

840  to  1500 

1150 

1000 

Seminar  Rooms 

1 

425 

425 

Special  Education 

1 

850 

850 

Large  Group  Instr. 

1 

1500 

1500 

Assemb 1 y/Aud i tor i urn 

3 

&k  to  9/student 

7 

7-9 

Multi-Purpose 

1 

2499 

- 

Cafeteria 

5 

10  to  15/student 

12 

10 

Health  Service 

3 

400  to  737 

660 

660 

Library 

13 

20  to  40/student 

30 

30 

Kitchen 

5 

lj  to  3/student 

2* 

3 
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Departments  of  Education 
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Penna. 

ho  to  1200 

750 

850 

loo  to  1250 

1050 

900 

■75  to  1600 

1000 

1000 

175  to  1200 

900 

1125 

|75  to  1500 

1200 

1000 

loo  to  2400 

2000 

1800 

ho  to  1125 

900 

850 

I75  to  2000 

875 

* 

1000 

loo  to  19347 

6200 

7500 

6000 

6000 

40  to  1500 

1150 

1000 

425 

425 

850 

850 

1500 

1500 

to  9/student 

7 

7-9 

2499 

- 

to  15/student 

12 

10 

00  to  737 
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J to  40/student 

30 

30 
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Z2 
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insight  Into  the  reasonableness  of  Instructional  areas.  Exhibit  VI  I 
presents  the  median  areas  for  ten  instructional  rooms  and  also  shows 
the  standard  of  Pennsylvania. 

The  median  area  for  art  spaces- in  Massachusetts  (1250  square  feet)  exceeds 
the  23-state  median,  and  Pennsylvania  standard,  by  250  square  feet,  which 
is  not  a very  large  area. 

In  business  education  the  Massachusetts  median  is  the  smallest  at  865 
square  feet.  For  homemaking  (1180  square  feet)  Massachusetts  is  120  square 
feet  less  than  the  23-state  median,  but  exceeds  Pennsylvania  by  80  square 
feet. 

Massachusetts  has  the  smallest  area  for  industrial  arts  at  1580  square  feet. 

In  music,  Massachusetts  has  the  largest  area  for  choral  or  general  music 
classes  at  1200  square  feet.  This  space  is  not,  however,  sufficient  space 
for  a senior  high  band  or  orchestra.  The  median  space  for  science  in 
this  state  (1025  square  feet)  for  the  past  five  years  was  smaller  than  the 
median  for  the  23  states  (1150  square  feet)  or  Pennsylvania  (1000  square 
feet) - 

For  math,  social  science  and  language  laboratories,  the  medians  for  Mass- 
achusetts are  an  indication  of  newer  demands  for  improving  educational  programs 
not  apparent  in  standards  for  any  states. 

General  classrooms  for  English,  math,  history,  social  science,  and  foreign 
languages  are  nearly  the  same  for  Massachusetts  (768  square  feet)  and  the 
23  states  (750  square  feet).  Pennsylvania  is  requiring  850  square  feet. 

This  comparison  shows  "that  medians  in  Massachusetts  are  relatively  close  to 
the  minimum  standards  of  many  states.  Additional  research  into  the  functional 
programming  in  each  instructional  space  is  needed  and  Massachusetts  could  pro- 
vide reasonable  and  flexible  standards  of  instructional  spaces  for  schools- 


Recommendation  for  Reducing  Space  in  Excess  of  Other  States4  Standards 

The  largest  instructional  areas  are  more  than  acceptable  in  comparison  to 
the  standards  of  other  states,  and  the  median  areas  are  small  in  only 
two  disciplines:  business  (865  square  feet)  and  language  laboratories 

(840  square  feet).  In  all  other  instructional  spaces  the  median  would 
make  an  acceptable  space  for  one  class.  Clustered  and  multiple  classes 
could  be  submitted  in  increments  or  multiples  of  the  basic  class  size. 

The  recommended  saving  in  individual  spaces  would  probably  be  small— about 
5 percent  when  the  smaller  spaces  are  brought  to  the  medians. 

Supporting  spaces  could  also  be  reduced,  particularly  the  cafeteria  which 
could  double  as  a designed  study  or  instructional  spaces  for  periods  before 
and  after  lunch* 

The  greatest  economy  from  space  submissions  comes  from  establishing  student 
capacities  for  a school  facility.  (Chapter  11-4  explains  the  process  and 
summarizes  three  ways  of  establishing  student  requirements  for  a secondary 
school  in  Exhibit  V.)  Utilizing  the  capacities  of  a divisible  assembly 
or  auditorium,  the  cafeteria-dining  areas  and  library  areas  for  students  with 
study  periods  or  scheduled  classes  provides  a 25  percent  increase  in  capacity. 
This  principle  of  scheduling  applies  to  middle  and  junior  high  schools  as 
well,  but  to  a lesser  degree — about  15  to  20  percent.  Schedules  prepared 
with  the  use  of  a computer  can  easily  achieve  a 90  percent  utilization  with- 
out overcrowding  facilities  or  eliminating  important  smaller  classes  such  as 
Latin  IV  or  calculus,  remedial  or  advanced  work. 

In  reducing  space  from  a larger  to  smaller  school,  the  economies  are  not 
directly  proportional;  consequently,  the  best  that  could  be  expected  would 
be  about  a 10  percent  reduction  in  cost. 
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States'  Standards 
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In  summary,  the  two  recommended  savings  In  space  are  10  percent  for  more 
efficient  piarning  (net  to  gross  ratio)  and  10  percent  for  a setter 
utilization  of  space  and  small  reductions  in  the  instructional  areas 
-nd  supporting  spaces  (cafeteria  and  library). 


324 


PROJECTION  OF  SCHOOL.  NEEDS 


CHAPTER  III  - 13 


There  are  several  ways  to  measure  the  need  for  school  facilities. 


One  reliable  method  frequently  used  to  obtain  a parameter  of  needs  is  to 
ask  each  superintendent  of  schools  to  estimate  his  present  shortage  and 
projected  needs  for  the  next  five  years.  The  total  figures  accumulated 
this  way  can  either  be  used"as  is' 'or  adjusted  to  correct  for  the  superin- 
tendents' tendency  to  overstate  their  needs  in  anticipation  of  reductions 
by  other  hands. 


will  use  the  estimates  of  superintendents  as  the  most  reliable  assessment 
of  the  need  for  school  facilities.  The  distribution  of  needs  will  be 
divided  by  geographical  areas,  annual  requirements,  and  types  of  facilities. 
In  an  attempt  to  validate  the  school  needs  this  study  will  use  the  best 
information  available.  This  information  will  begin  with  an  analysis  of 
student  increases  from  1965  to  1975,  including  non-public  school  transfers. 
It  will  utilize  the  reports  to  Congress  on  the  condition  of  school 
facilities  in  1965.  It  will  compare  the  construction  of  new  facilities 
in  Massachusetts  between  1965  and  1970  with  the  needs  for  school  facilities. 


need  for  10,697  instructional  spaces  in  cities,  towns  and  regional  public 
school  districts  of  Massachusetts.  An  additional  1,570  to  2,350  spaces 
might  be  needed  to  accommodate  the  transfer  of  non-public  school  students 
to  public  schools.  This  combined  need  of  12,000  to  13,000  instructional 
spaces  could  make  the  demands  for  new  school  construction  for  the  next  five 
years  the  largest  in  the  history  of  education  in  Massachusetts.  Postponement 


This  study  of  the  need  for  school  facilities  In  Massachusetts 


For  the  next  five  years  (1971-1975)  superintendents  reported  a 


SCHOOL.  NEEDS 


of  this  large  a need  for  educational  facilities  could  do  irreparable  harm  to 
students  and  add  a tremendous  burden  to  local  property  taxpayers. 

An  Estimate  of  Needs 
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The  primary  source  of  information  comes  from  a survey  of  superin- 
tendent^ of  public  schools  which  indicates  that  Massachusetts  needs  10,697 
Instructional  spaces  by  1975*  This  is  a significant  increase  from  reports 
in  1965  which  required  only  5,000  instructional  rooms  to  eliminate  over- 
crowding* The  estimate  includes  the  needs  for  instructional  spaces  for 
students  who  attend  public  schools  and  for  instructional  spaces  which  will 
be  required  when  kindergartens  are  introduced.  The  superintendents  did 
not  anticipate  the  number  of  students  that  might  transfer  from  non-public 
. schools  during  the  school  years  from  1971  to  1975,  but  many  noted  the 
uncertainty  and  probability  of  increasing  enrollments  from  non-public  schools. 

Estimates  for  spaces  to  accommodate  students  from  non-publlc 
schools  were  developed  from  a history  of  transfers  for  the  Commonwealth 
! during  the  last  three  years  and  from  a study  of  transfers  from  October  1, 

2 

1968,  to  October  1,  1969,  for  the  351  cities  and  towns  in  the  Commonwealth. 
Projections  were  developed  based  on  the  trends  of  the  last  few  years,  and 
half  of  the  new  student  predictions  were  assumed  to  enroll  in  classrooms 
that  could  accommodate  them.  The  other  half  of  the  estimated  student  tran- 
sfers were  presumed  to  need  new  classrooms.  This  is  a method  of  preparing 

needs  for  school  construction  used  in  preparing  reports  to  the  United  States 
Congress  in  1962,  1965  and  1970.  Consequently,  the  1,570  instructional 
rooms  estimated  for  transfers  of  non-public  school  students  represent  accom- 

^School  ConstructTon,  1965  Hearings  before  the  General  Sub-committee  on  Education 
of  the  Committee  on  Education  and  Labor.  House  of  Representatives,  Eighty- 
Ninth  Congress,  First  Session,  July  27,  1 965*  p.  24. 

^These  data  were  prepared  by  the  Department  of  Education,  Division  of  Research 
and  Development,  and  are  presented  in  the  Working  Papers  of  this  report. 
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modations  for  only  one-half  of  the  estimated  student  transfers,  based  upon 
the  assumption  that  25  percent  of  the  students  might  transfer.  If  the 
assumption  is  increased  to  37  percent,  then  one-half  of  the  student  transfers 
would  need  2,350  instructional  spaces. 

Instructional  Spaces 

Types  of  instructional  teaching  spaces  needed  include  (1)  special 
instructional  laboratories,  rooms  or  spaces  and  (2)  regular,  interchangeable 
or  general  classrooms  or  equivalents  of  “open  spaces11  which  are  a cluster  of 

several  classrooms.  Special  instructional  spaces  include  art,  music,  shop, 

’i 

homemaking,  science,  typing  and  office  practice  areas. 

Not  included  are  general-use  teaching  stations  for  physical  education, 
large-group  auditorium  or  assembly,  library/instructional  resources  center, 
language  laboratory,  mathematics  laboratory,  music  practice  rooms,  conference 
rooms,  or  other  special  service  areas.  Special  service  areas  not  included 
in  the  superintendents*  survey  are  cafeteria,  guidance,  administrative  offices, 
faculty  work  room,  custodial  work  room,  health  clinic,  remedial  or  student 
activity  work  rooms. 

1.  Geographical  Distribution  of  Needs 

The  impact  of  projected  needs  for  instruct ional  spaces  is  evident 
in  every  section  of  the  Commonwealth.  Map  1 shows  six  subdivisions  of  the 
Commonwealth  — Metro  (Boston),  Suburban  (Boston),  Mid-East  (Worcester  area). 
Northeast,  Southeast  (including  Cape  Cod),  and  Western  Massachusetts.  This 
grouping  of  cities  and  towns  divides  the  population  into  groups  of  about 
900,000  persons  according  to  the  preliminary  estimates  of  the  1970  Census 
for  the  United  States.  The  range  in  population  varies  from  907,449  in  the 
Northeast  to  972,463  in  the  “Metro"  area.  Table  1 shows  the  population  for 
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each  of  the  geographic  subdivisions.  The  needs  for  10,697  instructional 
spaces  are  presented  in  Exhibit  I. 

Significantly  large  needs  for  instructional  rooms  are  evident  in 
the  Southeastern  part  of  the  Commonwealth,  but  the  Middle  Eastern  (Worcester) 
area  and  the  western  part  of  the  state  also  show  a need  for  significantly 
large  numbers  of  instructional  spaces. 

2.  Annual  Distribution  of  Needs 

Another  way  of  looking  at  the  distribution  of  required  instructional 
spaces  is  by  year.  The  impact  of  needs  is  greatest  in  the  next  three  years 
(1971-1973).  If  facilities  are  not  provided  during  this  period  the  impact 
will  be  shifted  to  future  years  — 197^  and  beyond. 

The  large  number  of  instructional  spaces  indicated  in  the  superin- 
tendents1 reports  for  1973,  in  some  respects,  reflects  some  of  the  requirements 
for  kindergartens.  Most  of  the  needs  for  1973,  however,  are  for  middle, 
secondary  and  occupational  facilities  — about  1,300  spaces. 

It  may  be  inferred  that  part  of  approximately  800  spaces  requested 
for  students  in  elementary  schools  are  for  kindergarten,  but  no  more  than 
about  one-third  of  the  requirements.  It  is  also  possible  that  some  of  the 
requirements  for  middle  and  secondary  schools  will  provide  spaces  in  older 
schools  for  kindergartens.  Consequently,  about  12  percent  or  one-eighth 
of  the  spaces  needed  for  1973  could  be  in  anticipation  of  kindergartens. 

The  large  decline  in  197^  and  1975  might  reflect  the  decrease  in  births 
evident  in  the  last  few  years. * 

3.  Types  of  Facilities  Needed 

In  addition  to  dividing  the  needs  for  new  instructional  spaces  by 
geographical  location  and  by  year,  the  reports  present  the  need  for  spaces 
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in  Table  9 of  this  section. 
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Population  by  Six  Geographical  Distributions 
Massachusetts,  1970 


Region 

Metro 

Suburban 

Mi d-East 

Northeast 

Southeast 

Western 

TOTAL 


Population 

972,463 

927,730 

927,165 

907,449 

970,843 

932,224 

5,637,874 


Source:  Preliminary  Estimates  United  States  Census 

Note:  Cities  and  towns  in  each  subdivision  are 


presented  in  the  Appendix. 


METRO 

Elementary 

Middle 

Secondary 

Occupational 

SUBURBAN 

Elementary 

Middle 

Secondary 

Occupational 

MID-EAST 

Elementary 

Middle 

Secondary 

Occupational 

NORTHEAST 

Elementary 

Middle 

Secondary 

Occupational 

SOUTHEAST 

Elementary 

Middle 

Secondary 

Occupational 

WESTERN 

Elementary 

Middle 

Secondary 

Occupational 

TOTAL 
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Exhibit  I 


istr ibutions 


Estimate  of  Additional 
* instructional  Rooms 

Reported  by  Superintendents  of  Schools 

1971  “ 1975 


Population 

972,463 

927,730 

927,165 

907,449 

970,843 

932,224 

5,637,874 


iited  States  Census 

1 subdivision  are 
x. 


I2ZL 

1972 

1973 

122 1 

1975 

Total 

METRO 

103 

216 

930 

202 

178 

1629 

Elementary 

56 

5 

254 

202 

178 

695 

Middle 

24 

107 

236 

- 

- 

367 

Secondary 

18 

104 

230 

- 

- 

352 

Occupational 

5 

- 

210 

- 

- 

215 

SUBURBAN 

245 

192 

228 

132 

69 

866 

Elementary 

48 

77 

86 

48 

26 

285 

Middle 

13 

10 

66 

27 

11 

127 

Secondary 

174 

95 

66 

47 

17 

399 

Occupational 

10 

10 

10 

10 

15 

r<" 

MID-EAST 

316 

443 

739 

320 

299 

2117 

Elementary 

125 

117 

247 

96 

75 

660 

Middle 

126 

89 

154 

23 

94 

436 

Secondary 

39 

198 

266 

189 

120 

812 

Occupational 

26 

39 

72 

12 

10 

159 

NORTHEAST 

319 

349 

595 

284 

75 

1622 

Elementary 

85 

96 

219 

83 

22 

505 

Middle 

84 

77 

129 

33 

6 

329 

Secondary 

119 

155 

206 

139 

34 

653 

Occupational 

31 

21 

41 

29 

13 

135 

SOUTHEAST 

575 

453 

768 

303 

405 

2504 

Elementary 

129 

150 

230 

110 

176 

795 

Middle 

159 

178 

185 

86 

137 

745 

Secondary 

272 

103 

218 

42 

75 

710 

Occupational 

15 

22 

135 

65 

17 

254 

WESTERN 

575 

360 

442 

294 

288 

1251 

Elemen tary 

224 

148 

129 

73 

175 

749 

Middle 

179 

139 

146 

125 

71 

660 

Secondary 

I63 

58 

125 

59 

34 

439 

Occupational 

9 

15 

42 

37 

8 

111 

TOTAL 

2133 

2013 

3702 

1535 

1314 

10.697 

1 
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by  type  of  instructional  program.  This  division  by  type  of  educational 

apprehension  and  1 

program  indicates  that  most  of  the  needs  are  in  elementary  and  secondary 

special  study  to  p 

high  schools. 

Non-Public  School 

It  is  possible  that  some  of  the  needs  for  vocational  facilities 

An  histo 

are  underestimated  for  two  reasons.  One  reason  is  that  regional  vocational 

some  indications  0 

schools  that  are  in  the  first  stages  of  planning  for  new  facilities  are  not 

shows  the  number  0 

among  the  operating  school  districts  included  in  this  survey.  A second 

last  three  years. 

reason  for  an  understatement  of  vocational  spaces  might  be  a lack  of  infor- 

district in  the  Cot 

mation  about  shifting  emphasis  in  educational  programs  and  occupational 

a problem  in  small 

requirements  of  industry.  Business  and  industry  provide  employment 

district  in  Boston 

requests  for  current  needs  and  do  not  plan  years  in  advance  for  new  employees 

or  for  the  replacement  of  retiring  employees  in  future  years. ^ 

in  the  working  pap< 
to  October  1 , 1969 

Most  of  the  needs  for  new  instructional  facilities  are  required 

During  tl 

for  elementary  schools  (about  35  percent)  and  senior  high  schools  (about  i 

I . 

schools  decreased  I 

31  percent). 

19,698  students,  0 

Superintendents  of  schools  are  very  knowledgeable  about  educational 

grades  (1-8)  and  4 

programs,  receive  periodic  reports  on  new  students,  know  the  rate  of  new 

were  in  secondary  * 

housing  developments  in  school  districts  and  can  determine  the  need  for  new 

Based  on 

instructional  spaces.  They  are  also  realistic  predictors  of  the  need  for 

presented  in  Table 

additional  school  facilities,  being  aware  that  school  needs  were  not  the  sane 

for  public  schools 

as  the  fulfillment  by  construction.  Many  superintendents  anticipated  long 

of  the  non-public  : 

periods  of  delay  while  school  needs  are  discussed  and  studied  before  voters 

Commonwea  1 1 h . Ab< 

authorize  approvals  of  bonds  for  new  construction. 

13,850  students  wot 

The  most  uncertain  element  in  predicting  future  school  needs  anti- 

persons on  the  Mas! 

cipated  by  many  superintendents  of  schools,  particularly  the  city  superintendents. 

Aid  to  Non-Public  1 

is  the  rate  of  transfers  from  and  closings  of  non-public  schools.  This 

many  as  100,000  stt 

^ Records  and  Interviews  of  the  Massachusetts  Division  of  Employment 
Security  and  the  United  States  Department  of  Labor. 

recent  Supreme  Coui 

1 

Discussed  in  g re; 
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apprehension  and  likely  probability  of  transfers,  therefore,  encouraged  a 
special  study  to  predict  some  of  the  requirements. 

Non-Public  School  Transfers 

An  historical  review  of  enrollments  in  non-public  schools  provides 
some  indications  of  the  impact  of  transfers  to  public  schools.  Table  2 
shows  the  number  of  students  attending  non-publ?c  schools  by  grade  for  the 
last  three  years.  A study  of  the  decreases  in  attendance  in  every  school 
district  in  the  Commonwealth  indicates  that  the  impact  of  transfers  can  be 
a problem  in  small  districts  like  Shirley  as  well  as  the  largest  school 
district  in  Boston.  This  compilation,  district  by  district,  is  presented 
in  the  working  papers  for  this  report  for  the  school  year  October  1,  1968, 
to  October  I,  1969. 

During  the  period  of  3 school  years,  enrollments  in  non-public 
schools  decreased  by  24,685  students.  The  decreases  by  grades  show  that 
19,698  students,  or  13  percent  of  the  students  enrolled,  were  in  elementary 
grades  (1-8)  and  4,739  students,  or  about  8 percent  of  the  students  enrolled, 
were  in  secondary  grades  (9-12). 

Based  on  the  historical  ratios  of  decrease  from  grade  to  grade 

presented  in  Table  3 (Appendix) , project ions  for  1975  enrollment  probabilities 

for  public  schools  might  be  about  50,790  students  (K-12),  or  about  25  percent 

of  the  non-public  students.  Table  4 shows  these  increases  by  grade  for  the 

Commonwealth.  About  35,490  students  would  be  in  elementary  grades  (1-8)  and 

13,850  students  would  be  in  secondary  grades  (9-12).  Estimates  by  some 

persons  on  the  Massachusetts  Special  Commission  to  Study  Public  Financial 

Aid  to  Non-Public  Primary  and  Secondary  Schools  (1970-1971)  indicate  that  as 

many  as  100,000  students  could  be  anticipated  in  public  schools  following  a 

recent  Supreme  Court  Decision  (June  28,  1971).^  An  overall  estimate  of  needs 

1 “ 

Discussed  in  greater  detail  in  Chapter  II,  \m 
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Table  2 

Non-Public  School  Enrollment 
State  of  Massachusetts 

1968-1969 


Kindergarten  16,709 

1 18,946 

2 18,417 

3 19,356 

4 19,348 

5 19,160 

6 18,958 

7 18,595 

8 18,368 

1-8  151,148 

9 15,257 

10  15,187 

11  15,191 

12  14,578 

9-12  60,213 

Kindergarten  - 12  228,070 

Ungraded  2,363 

TOTAL  230,433 
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History 

1969-1970 

16,579 

17,626 

17,405 

17,742 

18,509 

18,602 

18,610 

17,457 

17.723 

143,674 

14,393 

14,054 

14,164 

14.380 

56,991 

217,243 

3,292 

220,535 


1970-1971 

15,346 

15,175 

15,813 

16,028 

16,447 

17,066 

17,484 

16,526 

16.911 

131,450 

13,795 

13,817 

13,640 

14.222 

55,474 

202,270 

3,478 

205,748 


would  indicate  that  about  3,140  new  instructional  spaces  would  be  needed. 
However,  it  could  be  presumed  that  only  about  one-half  of  the  student  trans- 
fers would  overburden  existing  facilities  and  would  need  new  classrooms; 
therefore,  the  need  could  be  reduced  to  about  1 ,570  instructional  spaces. 

It  is  also  assumed  that  the  other  half  of  the  transfers  would  increase 
student-room  ratios,  which  would  affect  the  quality  of  instruction,  but  would 
not  necessarily  require  additional  rooms.  This  indicates  that  already  over- 
crowded public  school  districts  will  feel  the  impact  of  the  smallest  in- 
creases in  enrollments  for  public  schools. 

Closings  of  entire  schools  provide  some  opportunities  for  temporary 
leasing  or  rental  of  non-publ ic‘ school  facilities;  but  the  steady  transfers 
of  students  without  a closing  of  a school  create  a problem  of  providing  new 
public  school  facilities. 


A Second  Estimate  for  Transfers 

Another  way  of  validating  the  estimates  of  transfers  from  non- 
public schools  is  to  study  the  transfers  for  one  year  for  each  city  and  town. 

A computer  listing  showing  the  enrollments  of  non-public  schools 
of  each  city  and  town  was  prepared  by  the  Department  of  Education,  Division 
of  Research  and  Development,  on  October  1,  1968,  and  October  1,  1969-  It 
is  available  among  the  working  papers  for  this  study.  From  this  listing  and 
an  analysis  of  the  decreases  for  the  most  recent  three  years,  a second  list- 
ing by  city  or  town  was  prepared.  The  basic  information  on  the  non-public 
schools,  however,  was  obtained  from  the  geographical  location  of  the  non- 
public schools  as  distinguished  from  the  residences  of  students.  Many 
students  attend  non-public  schools  located  in  adjacent  school  districts,  and 
no  summary  of  reports  of  all  students  by  residence  was  available.  If 
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problem  of  statistical  asslgnn 
be  on  some  public  schools,  anc 


Projected 

Enrol Imcnts 

tor  Non-public 

School  Students 

based  on  2- 

•Year  Ratios  - 

State  of  Massachusetts 

Actual 

Protected 

important  for  determining  futi 

1970-1971 

Rat ios 

1971-1972 

1972-1973 

_ 1373^1974 

1974-1975 

19  7i- 1976 

dating  in  many  ways  the  est?m« 

Births 

1-6  yrs) 

107.970 

0.15 

100.262 

97.513 

94.870 

91.761 

93.535 

declines  based  on  the  most  rec 

K (-5  vrs) 

15.346 

0.15 

14.627 

14.231 

13.764 

14.030 

13.897 

1 

15.175 

0.91 

15.039 

14.627 

14.231 

13.764 

14.030 

Transfers  of  student 

2 

15.813 

0.94 

13.809 

13.685 

13.3M 

12.950 

12.525 

about  25  percent.  In  distric 

3 

16.028 

0.9** 

. 14.864 

12.980 

12.864 

12.512 

12.173 

structlon,  a slight  increase  v 

4 

16.447 

0.9** 

15.066 

13.972 

12.201 

12.092 

11.761 

5 

17.066 

0.9& 

15.460 

14.162 

13.134 

11 .469 

11.366 

facilities.  Wherever  estimat 

6 

17.484 

0.90 

16.383 

14,842 

13.596 

12.609 

11.01C 

report  prepared  for  the  Massac 

7 

16.526 

0.96 

15.736 

14.745 

13.358 

12.236 

11.348 

Financial  Aid  to  Non-Public  Pr 

8 

16.91 1 

0.78 

15,865 

15,107 

!**J  55 

12,824 

11.747 

1-8 

1 3 ! .450 

122.222 

114.120 

106.850 

100.456 

95.960 

are  presented  by  year  of  trans 

9 

13.795 

0.9** 

13J91 

12.375 

11.783 

11.041 

10.003 

factor  is  a reasonable  estimat 

10 

13.817 

0.95 

12.967 

12.400 

11.633 

11.076 

10.379 

for  all  non-public  schools  was 

u 

13.640 

0.97 

13.126 

12.319 

11.780 

11,051 

10.522 

12 

14.222 

13,231  _ 

1^132 

11.949 

11.427 

10.719 

showed  that  the  enrollment  in 

9-12 

SS.U7U 

52.515 

1*9.826 

1*7.11*5 

W*.S9S 

1*1,623 

and  decreased  to  205,7^8  stude 

K-l  2 

202.270 

189.364 

178.177 

167.759 

159.081 

151.1*80 

could  be  increased  for  a five- 

Ungr. 

3. '•78 

The  impact  of  this  ? 
immediately  apparent.  After 
began  to  make  an  impact  In  ope 
additional  school  facilities, 
the  needs  in  a number  of  citie 
Commission  was  appointed  to  st 
sented  and  released  in  May  of 
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near  future 


2-Yoai*  Ratios  - State  '*>f  Massachusetts 


1973-197**  197**-1975  1975-1976 


9**  .870 

91,761 

93-535 

13.76** 

li*.  030 

13.897 

1^.231 

13.76** 

It. 030 

13.311 

12.950 

12.525 

) 

12,  86** 

12,512 

12.173 

! 

12.201 

12,092 

1 1 .761 

i 

13,13** 

1 1 ,**69 

11.366 

13.596 

12.609 

1 1 .010 

i 

> 

13.358 

12,236 

: *» , 3**8 

r 

I** . 155 

12.82U 

M . 7**7 

) 

106,850 

100, 1*56 

95.960 

11.783 

1 1 ,0**1 

10,003 

\ 

11.633 

11.076 

10, *79 

) 

— 1 

co 

0 

1 l ,051 

10,522 

11. 9^2 

11  >27 

10,719 

> 

**7. I**5 

W».S95 

**1 ,623 

? 

167,759 

159. 081 

151  .**80 

students  transfer  from  non-public  school,  they  usually  will  attend  schools  in 
the  districts  where  their  residences  are  located.  Notwithstanding  this 
problem  of  statistical  assignment  of  students  by  residence,  the  impact  will 
be  on  some  public  schools,  and  the  total  impact  for  the  Commonwealth  is 
important  for  determining  future  needs  for  school  facilities  and  for  vali- 
dating in  many  ways  the  estimates  of  need  prepared  from  projections  of 
declines  based  on  the  most  recent  three-year  enrollments. 

Transfers  of  students  by  district  were  generally  assumed  to  be 
about  25  percent.  In  districts  where  new  public  schools  were  under  con- 
struction, a slight  increase  was  imputed  for  the  attraction  of  new  school 
facilities.  Wherever  estimates  of  student  transfers  were  available  from  the 
report  prepared  for  the  Massachusetts  Special  Commission  to  Study  Public 
Financial  Aid  to  Non-Public  Primary  and  Secondary  Schools  (1970-1971) » they 
are  presented  by  year  of  transfer.  (See  Appendix  Table  5.)  The  25  percent 
factor  is  a reasonable  estimate  for  several  reasons.  First,  the  enrollment 
for  all  non-public  schools  was  analyzed  over  a two-year  period.  Table  2 
showed  that  the  enrollment  in  non-public  schools  was  230,631  students  in  1968, 
and  decreased  to  205,7^+8  students  by  1970,  or  about  10.8  percent.  This 
could  be  increased  for  a five-year  period  to  about  27  percent. 

The  Impact  of  this  increase  on  public  school  facilities  was  not 
immediately  apparent.  After  about  three  years,  the  accumulation  of  increases 
began  to  make  an  impact  in  operating  budgets  for  public  schools  and  for 
additional  school  facilities.  Then,  closings  of  entire  schools  magnified 
the  needs  in  a number  of  cities  and  towns.  By  1970,  a Special  Legislative 
Commission  was  appointed  to  study  the  problem.  A summary  report  was  pre- 
sented and  released  in  May  of  1971;  the  full  report  is  anticipated  in  the 
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near  future. 
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A 25  percent  transfer  factor  is  not  unreasonable  because  the 
state  average  was  about  25  percent  and  also  because  a detailed  study  of 
resident  enrollments  in  five  selected  school  districts  verifies  the  findings 
to  some  degree.  The  five  communities  studied  by  the  geographical  location 
of  residence  for  a student  show  about  a 20.6  percent  decrease  for  the  past 
five  years  with  insignificant  transfers  for  the  first  two  years  and  a 
heavier  impact  the  last  three  years. 

Differences 


School  District 

Base  Year 

Five-Years  Later 

No. 

% 

Boston 

43,499 

34,545 

8,954 

20.6 

Chelsea 

1,527  • 

1,180 

347 

22.7 

Dartmouth 

541 

415 

126 

24.4 

Easthampton 

931 

716 

215 

23.1 

Qui ncy 

3,633 

2,028 

Z2 i 

19.6 

TOTAL 

50,131 

39,784 

10,347 

20.6 

On  June  28,  197* > the  Supreme  Court  of  the  United  States  declared 
the  Pennsylvania  plan  of  con-racting  for  educational  services  unconstitutional 
(Lemon  v.  Kurtzman).  The  Court  also  upheld  an  Appellate  Court  ruling  that 
the  Rhode  Island  plan  for  reimbursing  some  of  the  expenses  for  Instruction 
in  some  subjects  was  also  unconstitutional  (Robinson  v.  DiCenso).  At  one 
extreme,  this  may  cause  an  acceleration  of  non-public  school  closings,  or, 
at  the  other  extreme,  the  current  rate  of  transfers  might  continue  with  a 
planned  decrease  in  services.  For  the  purposes  of  this  study,  the  effect 

of  this  decision  is  presumed  to  je  planned  reduction.  However,  an  acceleration 
of  transfers  could  also  be  imputed  from  the  method  used. 

First,  it  is  assumed  that  about  25  percent  of  the  student  enrollment 
in  non-public  schools  would  transfer  to  public  schools.  This  would  increase 
public  school  enrollments  by  50,790  students. 

If  the  increase  accelerates,  for  example,  to  37  percent,  then 
public  school  enrollments  would  increase  by  about  75,000  students.  For 
every  12  percent  increase,  about  25,000  students  would  be  added  to  public 

school  enrollments. 
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22.7 

415 

126 

24.4 
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With  a 25  percent  increase  in  student  transfers,  1,570  in- 
structional facilities  would  be  needed;  if  it  were  assumed  that  one- 
half  of  the  students  would  crowd  existing  public  school  facilities 
but  not  require  new  instructional  spaces,  and  the  second  half  would  over- 
crowd existing  public  school  facilities.  Any  variation  in  this  assumption 
would  change  the  requirements  for  new  facilities.  This  assumption  was 
utilized  in  reports  to  the  United  States  Congress  and  proved  to  be  a reason- 
able assumption. 

This  increase  to  37  percent  would  require  about  2,350  instruc- 
tional spaces  which  would  be  in  addition  to  the  10,697  instructional  spaces 
reported  by  superintendents  of  public  schools.  Therefore,  the  total  need 
for  the  next  five  years  would  be  about  13,050  instructional  spaces. 

If  transfers  accelerate  to  50  percent,  about  3,1  -40  instructional 
spaces  would  be  needed  making  the  total  need  for  the  next  five  years  about 
13,840  instructional  spaces. 

A list  of  cities  and  towns  with  the  estimates  of  the  more  signi- 
ficant transfers  was  presented  in  Table  5 (Appendix). 

Projections  of  Public  School  Enrollments 

An  historical  study  of  public  school  enrollments  and  births  in  the 
Commonwealth  provides  important  indicators  of  future  enrollments.  Table  6 
(Appendix)  presents  the  enrollments  by  grade  for  the  Commonwealth  from  1961 
to  1970-  The  overall  increase  was  281,370  students,  or  31-7  percent,  from 
886,565  to  1,167,935  students.  Host  of  the  increases  have  been  in  grades 
7 - 12,  reflecting  a larger  number  of  births  in  the  1950*s.  The  average 
increase  in  secondary  grades  (7-12)  was  about  15,000  compared  to  about  11,000 
for  elementary  grades  (K-6) . The  most  significant  increases  in  the  last  few 
years  reflect  the  number  of  transfers  from  non-pub  lie  schools.  Table  7 
(Appendix)  shows  the  ratio  of  grade  to  grade  progressions  in  the  Commonwealth 
for  3 years,  5 years,  and  9 years.  The  ratios  for  the  last  3 years  are  the 
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largest  for  every  year  except  the  last  two  years  of  high  school  (grades  10- 
11  and  11-12)* 

The  "Eclectic'*  or  best  inference  of  future  progression  ratios  is 
also  required  for  the  next  five  years.  For  example,  kindergarten  ratios 
were  between  51  and  6l  percent,  but  beginning  in  1973  all  public  schools 
may  be  required  to  provide  kindergartens*  Not  all  students  are  able  to 
or  will  want  to  attend  kindergarten.  Present  regulations  of  the  State 
Board  of  Education  do  not  make  attendance  compulsory;  consequently,  an 
adjustment  for  1973,  197^  and  1975  will  be  required  for  significant  increases 
which  might  be  expected,  but  not- the  full  potential.  Projections  for  future 
public  school  enrollments  based  on  the  adjustments  are  presented  in  Table  8. 
This  indicates  that  enrollments  will  increase  from  1,167,935  in  1970  to  the 
largest  number  in  1973  of  1,179,^00  students  in  public  schools.  This  does 
not  account  for  accommodating  all  kindergarten  students,  but  it  does  assume 
that  when  space  becomes  available  more  school  districts  will  provide 
faci 1 ities. 

Decrease  in  Elementary  Students  for  1975 

A decrease  in  students  for  elementary  grades  will  reflect  the  de- 
cline in  births  for  the  past  decade.  Table  9 shows  the  decrease  in  births 
by  year  from  1962.  By  1968  this  reached  23,002  for  a six-year  period.  This 
indicates  that  overall  student  population  will  go  down,  but  allowances  for 
new  enrollments  for  kindergarten  and  transfers  from  non-public  schools  will 
continue  to  keep  public  schools  crowded,  but  less  crowded  than  the  first  few 
years  of  1970.  For  example,  the  enrollment  projections  for  grades  K-6  would 
show  the  following  decreases  as  the  larger  birth  years  of  the  late  1950* s, 
which  exceeded  100,000  births,  move  to  secondary  grades  causing  serious  over- 
crowding there,  and  the  lower  births  of  the  1960's  enter  more  of  the  grades. 


Year 

1970  Actual 

1971  Projected 

1972 

1973 

197^ 

1975 

Although  this  ope 
and  transfers  from  non-publ 
and  eliminate  the  use  of  ir 
school  districts  may  have  i 
first  time  since  World  War 
Estimates  for  in< 
Table  8 as  follows: 


Year 

Projected 

1971 

59,288 

1972 

57,681 

1973 

55,791 

197^ 

56,869 

1975 

56,781 

The  estimates  in 
births  will  be  students  by 
above  the  average  of  the  1 
Increase  in  Secondary  Stud 
The  great  impact 
facilities  (grades  7 - 12) 
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Difference 


Year 

1970 

Actual 

K-6 

620,765 

Number 

Cumulative 

1971 

Projected 

608,068 

12,697 

1972 

597,058 

11,010 

23,707 

1973 

582,984 

14,074 

37,781 

1974 

569,958 

13,026 

50,807 

1975 

555,373 

14,585 

65,392 

Although  this  opens  many  opportunities  for  kindergarten  students, 
and  transfers  from  non-public  schools,  it  will  also  relieve  overcrowding 
and  eliminate  the  use  of  inadequate  and  unsafe  facilities.  However,  some 
school  districts  may  have  spaces  for  special  enrichment  programs  for  the 
first  time  since  World  War  II  — 30  years  ago. 

Estimates  for  increases  in  kindergarten  enrollments  are  imputed  in 
Table  8 as  fol lows: 


Estimates 


Year 

Projected 

Imputed 
1 ncrease 

Imout  Incr 
Cumulated 

Total 

-f 

1971 

59,288 

2,000 

61,288 

1972 

57,681 

3,000 

5,000 

62,681 

1973 

55,791 

3,000 

8,000 

63,791 

1974 

56,869 

4,000 

12,000 

68,869 

i 

1975 

56,781 

3,000 

15,000 

71,781 

The 

estimates 

indicate  that  about  80  percent  of 

the  potential 

l 

births  will  be  students  by  1975-  This  will  be  an  increase  of  20  percent 
above  the  average  of  the  last  three  years. 

Increase  in  Secondary  Students 

The  great  impact  in  the  first  half  of  the  1970's  will  be  on  secondary 
facilities  (grades  7 - 12).  The  largest  increase  will  be  about  16,000 
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Table  8 

Year 

Project! 

ions  for  Public 

School  Students  Based  on  Three-Year  Ratios 

- State  of  Hassachusattt 

Actual 

Projected 

1955 

1970-1971 

Rat ios 

1971-1972 

1972-1973 

1973-197* 

197**1975 

1975-122* 

6 > r ths 
•-6  yrs) 

107.970 

0.895 

100.262 

97.513 

9**,  870 

91.761 

93.535 

1956 

f-5  yrs) 

65,97** 

0,608 

59.288 

57.681 

55.791 

56,869 

56.781 

1957 

1 

98.731 

0.939 

89.73** 

87.27** 

8**. 909 

32.126 

83.71** 

93. 234 

1958 

2 

0.993 

92.708 

8**.  260 

81.950 

79.730 

77.116 

3 

9O, **66 

1.003 

92.581 

92.059 

83.670 

81.376 

79.172 

1959 

4 

91.459 

1.003 

90.737 

92.859 

92.335 

83.921 

81.620 

I960 

5 

91.105 

1.002 

91.733 

91 .009 

93.138 

92.612 

84.173 

6 

89,796 

1.039 

_JLL287 

91.916 

9U91 

93.32** 

92.797 

1961 

K-6 

620.765 

608.068 

597.058 

582.98** 

569.958 

555.373 

1962 

7 

92,571 

0.999 

93.298 

9**.8**7 

95.501 

9**.7**7 

96.964 

6 

91.083 

1 .062 

92.  **78 

93.205 

9**.  752 

95.  **05 

94.652 

1963 

9 

92.010 

0,985 

96.682 

98.212 

98.98** 

100.627 

101.320 

1964 

10 

87,866 

0.925 

90.630 

95.232 

96.739 

97. **99 

99.118 

1965 

1 1 

77.9H 

0.923 

81.276 

83.833 

88.090 

89. **84 

90, 187w 

12 

68.887 

71.912 

75,018 

77.378 

81.307 

92^94 

1966 

1967 

7-12 

510.328 

526.276 

551.444 

559.069 

564.835 

K-12  1,131.093 

Decrease  K-12 

1 .13**, 3**** 

1.137.405 

1 .13**. **28 
(-2.977 

1.129.027 

(-5.40l 

1.120,208 

(-8.819 

Elem  Ungr 

28.97** 

29.000 

29.000 

29.000 

29.000 

29,000 

1968 

Sec  Ungr 

7.868 

8,000 

8.000 

8.000 

8,000 

8.000 

K increase 

2.000 

5.000 

8.000 

12.000 

15.000 

1969 

TOTAL  1 

1.167.935 

1.1 79. **05 

1.17S.**05 

M79. **28 

1.178.027 

1.172.206 

Projections  were  kept  constant,  but  enrollment  may  very  well  Increase  consequently  decreasing  the  grades. 


* Estimate  - 
1970  not  a 


Source:  Mas 
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Table  3 


Births  to  Residents  of  Massachusetts 


i<?  a 

Year 

Number 

Number 

Cumulative 

on  Three- Year  Ratios 

- State  of  Massachusetts 

1955 

109,610 

'973 

1971-197** 

1521.-1975 

1975-192* 

9**. 870 

91.761 

93.535 

1956 

111,407 

.513 

.681 

55.791 

56.869 

56.781 

1957 

115,065 

,27** 

8**.  909 

82.126 

83.71** 

1958 

114,563 

502 

.260 

81.950 

79.730 

77.118 

. 

.059 

83.670 

81.376 

79.172 

1959 

114,090 

473 

975 

.659 

92.335 

83.921 

81.620 

I960 

114,018 

72 

1,047 

.009 

93.138 

92.612 

8**. 173 

,916 

9M91 

_ 91,32** 

92.722 

1961 

114,763 

745 

302 

.058 

582.98** 

569.958 

555.373 

1962 

112,342 

2,421 

2,723 

,8**7 

95.501 

9**.7**7 

96.96** 

,205 

9**. 752 

95. **05 

9**. 652 

1963 

111,217 

1,125 

3,848 

212 

98.98** 

100,627 

101.320 

1964  , 

107,970 

3,247 

7,095 

232 

96.739 

97. **99 

99.H8 

14,803 

833 

88.090 

89.**8** 

1965 

100,262 

7,708 

90.187, 

018 

_ 77.378 

81.307 

$2*59** 

1966 

97,513 

2,749 

17,552 

3**7 

551.****** 

559.069 

56**, 835 

1.1 3**  .**28 

1967 

94,870 

2,643 

20,195 

*♦05 

1.129.027 
(-5. **01 

1.120.208 

(-2.977 

(-2.819 

23,304 

000 

29.000 

29.000 

29.000 

1968 

91,761 

3,109 

000 

8.000 

8.000 

8.000 

000 

8.000 

12.000 

15.000 

. 

*•05 

1.179.  **28 

1.178.027  1 

1.172.208 

1969 

93,535" 

(1,774) 

21,530 

crease 

consequently  decreasing  the  grades. 

3-year  average 

5- year  average 

6- year  average 


93,389 

95,588 

102,693 


* Estimate  - Information  for  final  count  not  available. 
1970  not  available. 


Information  for 


Source:  Massachusetts  Department  of  Public  Health,  Division  of  Health  Research 


342 


students  in  1971,  and  the  overall  increase  will  be  about  54,500  students 
for  the  five  years.  The  annual  impact  projected  for  1971  - 1975  follows. 

Differences 


Year 

1970 

Actual 

Grades  7-12 

Number 

Cumulative 

510,328 

1971 

Projected 

526,276 

15,948 

1972 

540,347 

14,071 

30,019 

1973 

551,444 

11,097 

41,116 

1974 

559,069 

7,625 

48,741 

1975 

564,835 

5,766 

54,507 

Overall  Decrease  in  Students 

Table  8 shows  that  overall 
enrollments  in  public  schools  beginni 
a factor  for  the  same  rate  of  transfe 
evident  for  the  last  three  years. 

However,  the  large  decrease 

make  a slight  decrease  of  students  (a 

. 

opportunities  for  kindergarten  and  enl 
garten  through  12  summary  would  be: 


The  estimates  by  superintendents  of  future  needs  for  secondary 
school  facilities  in  some  respects  reflect  the  increase  in  students  (about 
10  percent  for  1971-1975),  but  from  most  reports  the  estimates  fulfill  past 
inadequacies  of  older  secondary  schools  and  the  tremendous  impact  of  students 
apparent  in  the  enrollment  history  (Table  6,  Appendix).  In  1961,  there 
were  366,864  students  in  grades  7 through  12,  and  by  1970  enrollments  reached 
510,328  students,  a gain  of  153,464  students  or  41  percent.  The  reports 
from  superintendents  show  a need  for  new  instructional  facilities  that  de- 
clines in  1974  and  1975  as  follows: 

instructional  Rooms 

Year  Number  Cumulati ve 


197i 

785 

1972 

713 

1,498 

1973 

1,111 

2,609 

1974 

476* 

3,08^ 

1975 

280 

3,365 

Year 

Actual 

Stude 

1970 

1,131, 

1971 

Proj  ected 

1,134, 

1972 

1,137, 

1973 

1,134, 

1974 

1,129, 

1975 

1,120, 

This  decrease  in  students  s 
overburden  of  facilities  (10,697  Inst 
structed,  then  school  needs  will  also 
Number  of  School  Facilities 

In  ac Jit  ion  to  the  number  a 
facilities  and  the  condition  of  the  f 
struction.  Table  10  presents  this  i 
A current  inventory  of  scho 
available.  The  last  complete  invent 
spring  of  1962  as  a part  of  a Nationa 
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:rease  will  be  about  54,500  students 
ct  projected  for  1971  - 1975  follows. 

Differences 


7-12 


Number 


Cumulative 


15,948 

14,071 

11,097 


30,019 

41,116 


Overall  Decrease  in  Students 

Table  8 shows  that  overall  (K-12)  there  will  be  a decrease  in 
enrollments  in  public  schools  beginning  in  1973;.  This  projection  provides 
a factor  for  the  same  rate  of  transfer  from  public  to  non-public  schools 
evident  for  the  last  three  years. 

However,  the  large  decrease  in  births  for  the  past  12  years  will 
make  a slight  decrease  of  students  (about  17,197)  apparent  by  1973  and  provide 


opportunities 

for  kindergarten  and  enrichment 

in  many  schools. 

This  kinder- 

3 

7,625 

48,741 

•* 

garten  through  12  summary  would  be: 

5 

5,766 

54,507 

* 

tents  of 

future  needs 

for  secondary 

Year 

Students 

Decrease 

Number  Cumulative 

■ js 

Fleet  the  increase  in 

students  (about 

1970 

Actual 

1,131,093 

>st  reports  the  estimates  fulfill  past 

1971 

Projected 

1,134,344 

•y 

is  and  the  tremendous 

impact  of  students 

1972 

1,137,405 

able  6, 

Appendix) . 

In  1961,  there 

1973 

1,134,428 

2,977 

Dugh  12, 

and  by  1970 

enrollments  reached 

1974 

1,129,027 

5,401 

8,378 

tudents 

or  41  percent.  The  reports 

1975 

1,120,208 

8,819 

17,197 

■; 

Tew  instructional  fac 

i 1 it ies  that  de- 

This 

decrease 

in  students  seems  to  indicate  that  once 

the  great 

j 

overburden  of 

faci 1 i ties 

(10,697  instructional 

rooms)  now  required  are  con- 

* 

Instructional  Rooms 
Number  Cumulative 


785 

713 

1,111 

4761 

280 


1,498 

2,609 

3,085 

3,365 


structed,  then  school  needs  will  also  demise. 

Number  of  School  Facilities 

In  addition  to  the  number  of  students,  the  available  educational 
facilities  and  the  condition  of  the  facilities  determine  the  need  for  new  con- 
struction. Table  10  presents  this  information. 

A current  inventory  of  school  facilities  in  the  Commonwealth  is  not 
available.  The  last  complete  inventory  of  facilities  was  conducted  in  the 
spring  of  1962  as  a part  of  a National  Survey  requested  by  the  late  President 
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John  F.  Kennedy.* 

In  February  of  1965,  a survey  of  the  condition  of  public  school 
facilities  reported  36,400  instructional  rooms  in  Massachusetts.  By  1970, 
this  number  has  increased  to  an  estimated  45,100  rooms.  Table  10  shows 
the  number  of  instructional  rooms  constructed  of  combustible  and  f Ire-res i stive 
materials  before  and  after  1920.  Since  1965,  Massachusetts  has  decreased 
the  number  of  instructional  rooms  in  combustible  buildings  from  2,900  to 
about  2,750  and  increas_ed_tbe  number  of  rooms  in  fire-resistive  buildings 
from  33,000  to  41 ,500 , rooms.  The  use  of  non-permanent  rooms  has  increased 
significantly  (150  percent)  because  of  enrollment  increases  and  the  difficulty 
in  obtaining  permanent  facilities  through  bond  elections. 

Significant  Deficiencies 

Significant  deficiencies  in  the  instructional  rooms  were  reported 
in  the  1964-1965  study.  Although  about  82  percent,  or  29,700  instructional 
rooms,  were  in  buildings  that  had  fewer  than  two  deficiencies,  800  rooms,  or 
2.3  percent,  were  in  buildings  that  had  four  or  more.  Inventory  questions 
included: 

1.  Are  any  indications  of  structural  defects  evident? 

{Bulging,  shifting,  sagging,  cracking,  etc.  of 
foundations,  walls,  roofs  or  floors.) 

2.  Does  the  heating  system  permit  a temperature  range 

of  68°  to  74^  to  be  maintained  In  instructional  rooms? 

3-  Is  the  fire  alarm  distinctly  different  from  program 
signals  and  audible  throughout  the  building? 

4.  Are  stairwells  and  stairways  constructed  of  fire- 
resistive  materials. 


George  J.  Collins,  National  inventory  of  School  Facilities,  Spring  1962, 
Washington,  United  States  Office  of  Education,  1963. 


Ins 

and 


Instructional 

Rooms 

Combustible  # 
Before  1920 
After  1920 

FI re-Reslst ive 
Before  1920 
After  1920 

Non-Permanent 

Off-Site 


1 

George  J.  Col 
1964-1965,  Wa, 

2 

Richard  Barr, 
United  States 


Instructional  Rooms  Constructed  of  Combustible 
and  FI re-Resi stive  Materials  Before  and  After 
1920  in  Massachusetts 


F the  condition  of  public  school 
*ooms  in  Massachusetts.  By  1970, 
45,100  rooms.  Table  10  shows 
:ted  of  combustible  and  fire-resistive 
965,  Massachusetts  has  decreased 
istible  buildings  from  2,900  to 
►oms  in  fire-resistive  buildings 
non-permanent  rooms  has  increased 
ol Iment  increases  and  the  difficulty 
bend  elections. 

instructional  rooms  were  reported 
2 percent,  or  29,700  instructional 
an  two  def iciencies,  800  rooms,  or 
ur  or  more.  Inventory  questions 

ctural  defects  evident? 

, cracking,  etc.  of 
r floors.) 

nit  a temperature  range 
ned  in  instructional  rooms? 

y different  from  program 
but  the  bui Iding? 

s constructed  of  fire- 


School  Facilities,  Spring  196,2, 
at ion,  1963. 


1965*  Estimate  - 1971 


Number 

Percent 

Number 

Instructional 

Rooms 

36,400 

100.0 

45.1002 

Combustible 

(2,900) 

(2,750) 

Before  1920 

2,000 

5.4 

1 ,800 

After  1920 

900 

2.6 

950 

Fi re-Resi st ive 

(33,000) 

(41 ,550) 

Before  1920 

8,700 

24.0 

8,500 

After  1920 

24,300 

66.7 

33,050 

Non -Permanent 

200 

0.4 

500 

Off-Site 

300 

0.9 

300 

George  J.  Collins  and  William  L.  Stormer,  Condition  of  Pub  1 ic  School s 
1964-1965,  Washington:  United  States  Office  of  Education,  1965,  P« 30. 


Richard  Barr,  Statistics  of  Public  Schools,  Fall  Survey,  1970.  Washington 
United  States  Office  of  Education,  1971.  p.32. 
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Are  stairwells  and  stairways  properly  enclosed  so  as  to 
separate  them  from  the  corridor  in  order  to  prevent  the 
spread  of  smoke  or  fumes? 

6.  Do  exit  provisions  meet  applicable  State  or  local  fire 
protection  standards? 

7.  Is  a sprinkler  system  or  fire  detection  system  provided 

in  high  fire  baza rcf^aTeas?  ’(Basements,  storage  rooms,  etc.) 

8.  Does  the  electrical  system  meet  usual  demands  placed  upon 
it  during  the  school  day? 

9-  Is  a sufficient  amount  of  nonglare  daylight  and/or  arti- 
ficial light,  uniformly  distributed  in  desks,  chalkboards 
and  other  pupil-work  stations  in  instructional  rooms? 
(approximately  30  foot  candles  cr  more)’ 

A further  refinement  of  the  deficiencies  in  2,620  buildings  shows 
that  830  buildings  had  no  deficiencies,  but  340  buildings  had  3 or  more 
deficiencies.  Most  of  the  deficiencies  probably  could  be  reconditioned 
or  repaired;  some  however,  could  not  without  substantial  investments  in 
buildings  that  would  still  be  old  and  not  be  the  most  economical  use  of 
tax  dollars. 

Table  11  shows  the  number  of  deficiencies  in  school  buildings 
reported  in  the  1965  survey  of  conditions. 


Table  11.  Number  of  Deficiencies  in  2,620  buildings 
Massachusetts  - 1965 


0  830  4 60 

1  1060  5 20 

2 380  6 10 

3 240  7 10 


In  addition  to  the  building  conditions  listed  above,  the  schools 
in  Massachusetts  also  have  two  sanitary  deficiencies  reported  in  the  Federal 
study.  Water  pressure  and  supply  outlets  cr  hot  water  was  unavailable. 
About  16  percent  of  the  students  attended  schools  with  these  deficiencies. 
Table  12  shows  that  most  of  these  students  were  without  hot  water. 


George  J.  Collins  and  William  L.  Stormer,  Condition  of  Publ ic  SchooJ  s 
1964-1965,  Washington:  United  States  Office* of  Education.  1965  P-31. 
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Table  12.  Students  in  Schools  with  Deficiencies  in 
Sanitary  Facilities1 


Number  Percent  of  al 1 Students 


Water  pressure  and  supply 
outlets  in  buildings  do 
not  meet  local  or  state 

health  requirements  11,400  1.3 

Hot  water  is  not  available 
at  most  hand  washing 

lavatories  134,000  15-0 


When  site  deficiencies  were  added  to  room  deficiencies,  16  per- 
cent or  5 >900  rooms  had  either  building  or  site  deficiencies.  This 
means  about  156,000  students  or  about  18  percent  of  the  students  were  in 
schools  with  building  or  site  deficiencies. 

Table  13-  Number  of  Instructional  Rooms  with  Deficiencies 

Deficiencies  in  1964-1965 

Instructional  Rooms  Number  Percent 


36,400 

100.0 

fewer  than  two 

29,700 

81.7 

four  or  more 

800 

2.3 

bui Iding  and  site 

5,900 

16.1 

Overcrowding 

In  1965,  the  survey  of  schools  reported  a need  for  5 >000  instruc- 
tional rooms  to  eliminate  overcrowding  in  public  schools.  A computer 
analysis  of  the  needs- was  also  prepared  to  show  how  many  students  were 
affected  by  overcrowding  of  30  or  more  students  in  a classroom,  for  the 
U.S.  Congress.*  Table  14  shows  that  166,461  students,  or  20  percent  of 
the  enrollment  in  Massachusetts,  were  in  overcrowded  classes.  This  over- 
crowding represented  20  percent  of  the  students  in  Suburban  schools,  or 
113*657  students.  Table  14  also  shows  that  this  overcrowding  was  more 
prevalent  (65  percent)  in  elementary  grades  (1-6). 


T 

Ibid.,  Collins  and  Stormer,  p.31- 
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Table  14.  Number  and  Percent  of  Public  School  Pupils 
In  School  Plants  with  More  than  30  Pupils 
Per  Instructional  Room^  


Number 

Percen 

Total  Massachusetts 

166,461 

20.3 

Urban  or  Cities 

47,959 

20.5 

Suburban 

113,657 

20.3 

Outside  SMSA*s  or  less 
Populated  areas 

4,845 

17.5 

Elementary  (1-6) 

108,700 

65.0 

Secondary  (7-12) 

57,800 

35.0 

Rate  of  Construction 

The  number  of  instructional  rooms  completed  in  the  last  five 
years  provides  some  indication  of  the  improvement  or  worsening  of  school 
accommodations  in  Massachusetts.  Annual  Reports  from  the  Department  of 
Education,  Division  of  Research  and  Development,  show  the  following  con- 


struction of  instructional  rooms  since  the  1965  survey. 

Year  Number  Completed  Number  Abandoned 


1965- 66  669  332 

1966- 67  814  161 

1967- 68  1,326  121 

1968- 69  1,787  162 

1969- 70  855  103 

5,451  939 

Net  increase  1965  - 1970  4,512 


A review  of  the  student  increases  and  needs  at  the  beginning  of 


1965,  the  condition  of  existing  facilities  and  the  projected  increases  in 
students  at  the  secondary  level  between  197 0 and  1975  provide  another  way 
of  looking  at  potential  needs  for  construction.  Exhibit  11  shows  that 
student  increases  (174,836)  to  1975  would  require  an  estimated  10,423  rooms, 
if  it  could  be  assumed  that  the  surplus  in  elementary  facilities  (872  rooms) 


could  be  used  to  eliminate  some  of  the  new  needs  by  1975- 
1 Ibid. , Collins  and  Stormer,  P-31 - 

^1 


Exhibit  II  also  shows  t 
overcrowding  in  1965.  The  condi 
indicates  that  major  repair,  reno1 
some  replacements  are  needed  for 
This  represents  about  27  percent  < 
during  the  1970-71  school  year, 
increase  from  non-public  to  publ 
rooms  could  be  required. 

In  Exhibit  111  the  need* 
additional  rooms  constructed  sine* 
15,423  rooms  required,  to  make  a r 
that  students  will  report  to  schoc 
40  kindergarten  students,  25  eleme 
students  which  allows  for  special 
level.  Consequently,  this  might 
The  instructional  rooms  reported  b 
Exhibit  l was  10,697  — this  is  ve 
past  reports  and  future  projection 
story. 

Superintendents  omitted 
1975  because  they  had  no  tangible 
decision  of  June  28,  1971,  came  af 
of  needs.  Exhibit  111  shows  that 
rooms . 

Ideally  when  the  condi  ti4 
be  assumed  that  the  taxpayers  of  tl 
place  some  of  the  deficient  rooms. 


31 


i ?c  School  Pupi 1 s 
i than  30  Pupi I s 
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overcrowding  in  1965-  The  condition  of  rooms  reported  in  Table  10 
indicates  that  major  repair,  renovation,  remodeling,  reconditioning  and 
some  replacements  are  needed  for  12,000  instruct ional  rooms  in  Massachusetts. 
This  represents  about  27  percent  of  the  45,500  instruct ional  rooms  ?n  use 
during  the  1970-71  school  year.  Finally,  the  rooms  needed  if  transfers 
increase  from  non-public  to  public  schools  indicate  that  1,570  to  3,040 
rooms  could  be  required. 

In  Exhibit  III  the  needs  are  summarised,  and  the  net  number  of 
additional  rooms  constructed  since  1965  (4,808)  are  deducted  from  the 
15,423  rooms  required,  to  make  a net  total  of  10,615  rooms.  This  assumes 
that  students  will  report  to  schools  so  that  one  classroom  is  needed  for 
40  kindergarten  students,  25  elementary  students,  20  secondary  and  special 
students  which  allows  for  special  scheduling  factors  at  the  secondary 
level.  Consequently,  this  might  be  assumed  to  be  slightly  conservative. 

The  instructional  rooms  reported  by  Superintendents  and  presented  in 
Exhibit  I was  10.697  — this  is  very  similar  to  the  10,615  obtained  from 
past  reports  and  future  projections  of  needs,  but  this  is  not  the  whole 
story. 

Super intendents  omitted  needs  for  transfers  between  1970  and 
1975  because  they  had  no  tangible  evidence  of  change.  The  Supreme  Court 
decision  of  June  28,  1971,  came  after  the  superintendents  submitted  reports 
of  needs.  Exhibit  til  shows  that  this  need  might  range  from  1,570  to  3,040 
rooms . 

Ideally  when  the  condition  of  facilities  is  considered,  it  could 
be  assumed  that  the  taxpayers  of  the  1970 *s  might  try  to  improve  and  re- 
place some  of  the  deficient  rooms.  It  was  assumed  that  12  percent  should 
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Exh ib 1 1 1 1 

A Review  of  Needs  for  Instructional  Rooms 
0965-1975) 

A.  Increase  In  Public  School  Students 


Kindergarten  Elementary  Secondary  Ungraded  Total 
1965  997,372 

1970  13,713  3^,405  92,218  30,227  1,167,747 

1975  5,807  -56,199  54,507  158  1,172,208 

1965-75  19,520  -21,794  146,725  30,385  174,836 


B.  Estimate  of  Change  in  Instructional  Requirements  (Rooms) 


C. 

D. 


2,440  - 872 

7,336 

1,519 

10,423 

Rooms  needed 

to  eliminate  overcrowding 

in  1965. 1 

5,000 

Condition  of 

Rooms  in  1965^  and  Estimates  of  change  to  1970 

12§1 

Chanqe 

Combustibl e 

constructed  before  1920 

2,000 

- 200 

1,800 

Combustible 

constructed  after  1920 

900 

+ 50 

950 

Before  1920 

8,700 

- 200 

8,500 

Non -Permanent 

200 

+ 300 

500 

Off-Site 

300 

s 

300 

12,100 

12,050 

Transfers  from  Nonpublic  Schools  to  1975. 


Increase  to  25  percent 
Increase  to  37  percent 
Increase  to  50  percent 


1,570 

780 

1,570 


1 

George  J.  Collins  and  William  L.  Stormer.  Condition  of  Public  Schools. 
Washington:  United  States  Office  of  Education.  1965. 
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Superintendent's  Report  of  Need  1971 
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Additional  Needs  to  1975 
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1,570 

780 

1,570 


be  replaced,  which  would  add  an  additional  1,500  rooms  for  new  construction. 

With  all  conditions  considered,  the  need  for  new  instructional 
rooms  clearly  exceeds  the  10,700  estimate  and  could  realistically  be  about 
14,000  to  15,000  instructional  spaces  or  rooms  by  1975- 
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L 100 

12,050 
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Rooms 


10.423 

5,000 

15.423 

4,808 

10,615 


Superintendents  Report  of  Need  1971-1975 

10,697 

Additional  Requirements 

Transfers  (item  E,  Exhibit  ll) 

1,570  to  3,140 

Condition  of  Rooms  (item  D,  Exhibit  II) 
(12,050  - 12  percent) 

1,500 

Additional  Needs  to  1975 

3,070  to  4,540 

£ 
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Condition  of  Public  Schools, 
an.  1965- 


Total  Need  for  Students,  Overcrowding, 

Transfers  and  Deficiencies 


13,767  to  15,237 


O 

ERIC 


352 


a 


TRENDS  IN  SCHOOL  PLANNING 
CHAPTER  III  - 14 


The  primary  purpose  of  constructing  schools  Is  to  provide  functional 
educational  facilities  for  the  children  and  youth  of  Massachusetts.  His- 
torically, Massachusetts  Is  known  for  Innovations  in  developing  education 
facilities.  In  the  Colonial  period  of  America,  the  first  schools  were 
‘'Dame"  schools  where  one  mother  or  adult  would  care  for  the  children  of 
several  families.  Massachusetts  led  the  new  world  in  emphasizing  the 
importance  of  education  by  passing  the  01 1 Deluder  Law  in  1647  requiring 
every  town  of  fifty  households  to  provide  a school.  The  primary  objectives 
of  the  educational  program  were  the  three  R's — Religion,  Reading  and  Riting. 
Children  ciphered  (arithmetic)  as  an  extra  curricular  activity  after  they 
finished  their  work  with  the  three  R's.  These  educational  requirements 
led  to  the  development  of  one-  and  sometimes  two-room,  red  or  white  school - 
houses.  All  students  of  all  ages  were  taught  in  one  "open  space"  or  class- 
room with  a pot-belly  stove  providing  the  heat  for  winter.  The  school  year 
was  scheduled  to  enable  the  children  and  youth  to  harvest  the  crops  and 
perform  other  chores. 

In  the  large  settlements  the  "monitorial"  or  Lancastrian  system  of  education 
prevailed  where  a hundred  students  might  attend  school  in  one  room.  The 
first  "team  teaching"  occurred  in  large  schools  where  a master  teacher  used 
several  submasters  to  teach  large  groups  of  students.  To  this  day  some 
principals  of  schools  in  Massachusetts  are  called  "masters." 

Massachusetts  proudly  established  the  first  Latin  Grammar  School  in  the 
early  l600*s  and  the  first  graded  school  almost  two  centuries  later  in  1847* 
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This  chapter  will  discuss  sc 
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(L  PLANNING 

The  Ouincy  School  of  Boston  provided  the  first  subdivision  by  grade  only 
124  years  ago.  The  idea  behind  the  program  was  to  put  all  students  of 
similar  age  in  one  room  or  grade  to  simplify  the  work  of  a teacher.  One 
of  the  prevailing  theories  of  learninq  at  the  time  was  Locke's  tabula  rasa 

tols  is  to  provide  functional 

where  the  teacher  knew  all  of  the  knowledge  for  a grade  and  told  or  lec- 
tured to  the  students.  The  students  registered  the  knowledge  on  their 

and  youth  of  Massachusetts.  His- 

tabula  rasa  and  repeated  back  as  much  as  they  could  remember. 

novations  in  developing  education 

merica,  the  first  schools  were 

Secondary  or  high  school  education  started  with  the  basic  subjects  of 

would  care  for  the  children  of 

English,  history,  math,  science  and  languages  to  prepare  students  for  col-  ; 

new  world  in  emphasizing  the 

lege  and  to  provide  a foundation  of  knowledge  for  all  citizens.  By  1965,  ) 

1*  Deluder  Law  in  1647  requiring 

the  United  States  Office  of  Education  reported  over  1000  different  subject  1 

e a school.  The  primary  objectives 

areas  of  knowledge.  By  1970,  the  critics  of  education  were  demanding  more  i 

e R's — Religion,  Reading  and  Riting. 

responsive  and  more  interdisci  pi i nary  and  innovative  programs.  Some  of  the  i 

ra  curricular  activity  after  they 

new  programs  sound  like  the  letters  of  the  alphabet  (PSSC  Physics;  I P I Indi- 

A 

These  educational  requirements 

*5 

vidually  Prescribed  Instruction).  4 

•5 

imes  two-room,  red  or  white  school - 

The  one  room  or  open  space  with  several  groups  or  classes  of  students,  4 

3ught  in  one  "open  space"  or  class- 

emphasizing  a concept  of  individualized  education,  was  introduced  in  the  % 

2 heat  for  winter.  The  school  year 

last  few  years  and  is  causing  great  controversy  in  Massachusetts.  Many  * 

youth  to  harvest  the  crops  and 

teachers  were  not  prepared  to  teach  in  open  spaces  and  became  reluctant  to  | 

3 

change  without  further  research  proving  the  educational  benefits.  Taxpayers  £ 

: ■ >S 

' or  Lancastrian  system  of  education 

and  school  building  committees  were  looking  for  economies  in  the  cost  of  }r?- 

attend  school  in  one  room.  The 

<4 

schools  and  saw  the  elimination  of  walls  and  corridors  as  an  excellent  pro-  § 

;chools  where  a master  teacher  used 

bability.  Other  methods  of  scheduling  such  as  "open  campus,"  extended  day,  'M 

•2? 

of  students.  To  thi*:  day  some 

-ji 

curtailed  or  "double"  session  and  work-study  programs  became,  depending  on 

e cal  led  "masters." 

a point  of  view,  expediencies  or  extensions  of  the  horizons  of  education.  'J| 

st  Latin  Grammar  School  in  the 

Each  has  an  implication  for  school  facilities  in  the  future.  | 

J 

almost  two  centuries  later  in  1847. 

This  chapter  will  discuss  some  of  the  innovations  in  education.  The  educa-  | 
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tional  process  responds  slowly  to  societal  trends  but  is  currently  faced 
with  proposed  changes  in  programs,  teaching  methods  and  grouping  of  students* 
Some  ideas  can  be  utilized  effectively.  The  final  section  of  this  chapter 
describes  some  of  the  trends  in  scheduling  which  may  result  in  increasing 
student  capacity  in  existing  facilities. 


Influences  on  the  Educational  Process 


School  planning,  design  and  construction  are  not  isolated  compartments  of 
education  or  of  American  society.  The  design  of  school  facilities  extends 
curricular  development;  and  school  construction  responds  to  new  developments 
in  business,  industry,  governmental  policies,  and  societal  pressures.  For 
example,  critical  issues  such  as  inflation,  population  waves,  decaying 
cities,  taxes,  "systems”  planning,  poverty  - all  have  an  influence  on  cur- 
rent trends  in  school  planning. 

Man,  according  to  sociologists,  is  a natural  "fol lower. 11  However,  education 
responds  slowly  tc  societal  trends  because  so  much  of  the  system  is  restrained 
by  a lack  of  research,  development  plans  and  operational  funds.  Our  system 
of  education  fails  to  educate  itself,  and  school  buildings  lock  in  the  old 
and  keep  out  innovative  adaptations. 


What  will  the  schools  become?  Essentially,  most  of  education  remains 
unchanged.  (One  million  eight  hundred  thousand  classrooms  were  constructed 
as  single  instructional  rooms;  less  than  two  percent  have  two  or  more  con- 
nected rooms.)  The  past  continues  to  influence  the  educational  process  more 
than  innovations.  There  is  a teacher  and  learners  grouped  for  Mtax  economy11 
into  instructional  units  of  twenty-five  or  thirty  students  and  limited  by 
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Imagination  can  supply  some  options  to  the  Issues  and  problems  facing 
educators  and  school  planners  in  older  facilities.  Annually  however,  about 
sixty  to  seventy  thousand  new  instructional  units  provide  some  hope  for 
developing  responsive  programs  in  compatible  school  facilities.  Nevertheless, 
much  remains  to  improve  education  and  facilities.  The  path  to  improvement  is 
through  knowledge  of  new  developments  in  curriculum  planning,  technology  and 
organization,  some  of  which  come  from  the  colleges.  Adapting  these  accepted 
practices — commonly  called  trends — to  local  needs  can  help  to  improve  the 
educational  process. 

Terminology  for  New  Trends 

In  the  business  of  school  planning,  the  familiar  educational  terminology  has 
been  augmented  by  new  descriptors  which  may  be  classified  under  five  headings: 
(1)  groupings  of  students,  (2)  utilization  of  staff,  (3)  new  curriculum, 

(4)  resource  media  and  (5)  time  units.  Each  represents  a bandwagon  trend  of 
our  times.  A few  educators  lead  or  innovate,  the  rest  follow.  The  late 
Professor  Paul  Mort  researched  the  lag  in  time  in  the  1950’ s and  found  a 
trend  took  fifty  years  to  be  disseminated  throughout  the  field  of  education. 
Today  it  takes  about  five  to  ten  years  depending  on  the  cost. 

1.  Grouping  of  Students 

To  discuss  grouping  of  students,  you  must  not  only  know  homogeneous  and 
heterogeneous,  but  also  independent,  track  plans,  preschool,  nongraded, 
cross  age,  upgraded,  special,  gifted,  work-study,  small  conference,  large 
lecture,  open  space,  flexible  grouping,  little  schools,  home  bound,  middle 
schools,  educational  parks,  continuous  progress,  multiphased  and  integrated. 

2.  Utilization  of  Staff 

From  utilization  of  staff,  one  may  propose:  team  teaching,  differentiated 

staffing,  discipline  oriented,  inter-disciplinary  team,  multiple-discipline. 


In-service,  aids,  para-professional s , supplementary  staff,  resource  team 
and  human  engineering. 

3-  New  Curricula 

New  curricula  are  like  alphabet  soup — PSSC  Physics  (Physical  Science  Study 
Committee),  CHEM (Chemical  Education  Materials  Study),  CBA  Chemistry  (Chemistry 
Bond  Approach),  SMSG  Math  (School  Mathematics  Study  Group),  ESCP  Physical 
Science(Earth  Science  Curricular  Project),  SSSP  Physical  Science (Secondary 
School  Science  Princeton  Project),  Human i ties  (combines  art,  music,  literature, 
philosophy  and  history),  l P 1 ( 1 ndi vl dual ly  Prescribed  Instruction),  Inquiry  Cen- 
tered Psycholinguistics,  SCIS(Science  Curriculum  Improvement  Study),  Diagnos- 
tic Testing  and  Teaching,  coding  and  decoding  words  (reading),  learner  direct- 
ed, the  Humane  program,  and  varied  learning  styles. 

4.  Resource  Media 

Resource  media  expanded  to  computer  terminals,  CAI  (Computer  Assisted 
Instruction),  telephone  lectures,  information  storage  retrieval,  simulation 
and  gaming,  language  laboratories , systems  approach,  talking  typewriters, 
electrowr iters , DAS  (Dial  Access  System),  auto  programming,  ERE  (Edison 
Response  Environment),  IBM  series,  light  pens  and  continuous  loop  sound  films. 

5.  Time  Scheduling 

Time  scheduling  terminology  includes:  variable,  individualized,  four-period 

week,  skip-a-per iod,  modular,  extended,  rescheduling,  remedial,  tri-mester, 
work-study,  core,  before  school,  all  year  and  de-scheduling. 

The  Short-Term  Economy  Trends 

One  third  of  the  school  districts  defeat  bond  issues  each  year  because 
they  do  not  choose  to  increase  taxes.  Procrastination  is  the  most  wasteful 
tax-drain  of  the  post-World  War  II  era,  mainly  because  inflation  has  effect- 
ively taken  away  educational  spaces  or  tax  funds  without  providing  any 
returns  for  investments.  Other  districts  bring  the  cheapest  solution  to 
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pplementary  staff,  resource  team 

the  provision  of  school  facilities  which  they  can  plan.  Each  seems  to  be 
the  perfect  solution  to  school  problems,  temporarily  — as  the  planners  and 
voters  think.  Each  exemplifies  to  the  world  and  to  their  children  how  unim- 
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portant  education  and  children  are.  Educational  neglect  portrays  other  short- 

rials  Study),  CBA  Chemistry  (Chemistry 

comings  in  the  community.  Consequently,  in  the  long  run  the  district  has  more 

atlcs  Study  Group),  ESCP  Physical 

dropouts,  fewer  acceptances  to  colleges,  and  has  unusual  maintenance  expendi- 

1* SSSP  Physical  ScIence(Secondary 

tures  to  piece  together  the  construction  deficiencies.  Quality  teachers  may 

ities  (combines  art,  music,  literature. 

tell  at  a glance  and  refuse  employment,  or  learn  after  a year  or  two  of  em- 
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ing  words  (reading),  learner  direct- 
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ing  styles. 

Effective  Trends 

School  planning  and  design  are  influenced  by  many  factors.  School  facilities 

inals,  CAI  (Computer  Assisted 

depend  upon  local  educational  policies;  local,  state,  and  federal  financial 

ation  storage  retrieval,  simulation 

responsibility;  advances  of  business  and  industry;  and  other  facets  of  society. 

ns  approach,  talking  typewriters. 

Imagination,  dissemination  and  experience  lead  the  way  to  a solution  for 

, auto  programming,  ERE  (Edison 

some  of  our  problems,  while  other  districts  remain  unchanged.  In  a plural- 

pens and  continuous  loop  sound  films. 

istic  society  where  some  school  districts  have  ten  or  more  times  the  wealth 
of  poorer  districts,  change  occurs  unevenly.  It  is  almost  impossible  to 

variable,  individualized,  four-period 

describe  one  state-of-the-art  for  planning  schools.  Each  school  community. 

eschedul ing,  remedial,  tri-mester. 

operating  within  its  own  handicaps,  develops  its  own  response  to  the  ongoing 

' and  de-scheduling. 

process  of  education.  Implementation  of  new  ideas  must  proceed  cautiously 
enough  to  avoid  revisions  and  refinements  that  are  excessive  and  unnecessary. 

bond  issues  each  year  because 

What  can  we  expect  at  the  frontier  of  school  design?  Only  a catching  up  on 

ocrastination  is  the  most  wasteful 

our  educational  lag  and  limited  pioneering.  Following  is  a list  of  some 

ainly  because  inflation  has  effect- 

noticeable  trends  in  education.  Some  are  already  accepted  and  will  be  found 

x funds  without  providing  any 

more  frequently  in  new  schools.  Other  trends  are  still  cont rovers ial  concepts 

bring  the  cheapest  solution  to 

(i.e.,  open  space,  media  equipment  for  students,  "open  campus"  and  yeai — round 

, cERIC 

school),  but  should  be  found  with  more  frequency  in  the  future. 
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Activity  Areas  are  noticeable  auxiliary  spaces  adjacent  to  or  part  of  class- 
rooms in  eiementary  schools. 

Aides  and  Volunteers  supplement  the  instructional  staff,  bolster  the  super- 
vision of  children,  and  free  teachers  for  more  qualitative  performances;  con- 
sequently special  additional  space  must  be  provided. 

Air  Conditioning  of  schools  is  essential  for  extended  programs  (year-round 
schools)  throughout  the  summer  and  will  be  in  nearly  every  school  in  the 
nation. 

Alarms  for  sonic  and  heat  detection  provide  security  of  life  and  property. 

Art  and  the  Expressive  Arts  (drama  and  music)  will  double  in  emphasis  in  the 
next  decade. 

Audio-Visual  materials  and  equipment  should  be  conveniently  available  for 
teacher  or  student  use. 

Auditorium-Lecture  Rooms  will  be  easily  subdivided  into  half  or  quarter 
sections  for  large  group  teaching. 

Auditoriums  wi th  audiences  for  indoor  and  outdoor  viewing  should  increase 
in  number. 

Beams  of  laminated  wood  provide  greater  resistance  to  fire  and  heat  as  well 
as  distinct ive  warmth  and  architectural  splendor  to  school  construction. 

Bilingual  Programs  are  increasing,  and  language  laboratories  will  be  pro- 
vided for  elementary  and  preschool  education. 

Bui Idinqs  w?  1 1 fit  functionally  onto  sites  to  reduce  costs  and  improve  aesthetics. 

Carpet ing  for  kindergartens  and  libraries  add  acoustical  and  safety  improve- 
ments to  floor  coverings.  Other  instructional  spaces  should  also  benefit 
from  the  special  -properties  of  carpeting. 

Cluster  Classrooms  (open  space)  are  the  vogue  with  movable  walls  or  storage 
partitions  to  subdivide  the  larger  teaching  space. 

Color  stimulates  the  psychological  as  well  as  the  aesthetic  environment  of 
the  learner. 

Commun i ty  Schoo 1 s are  increasing;  they  provide  instructional  programs  for  all 
ages  and  utilize  school  facilities  from  sun-up  to  sun-down,  seven  days  a week. 

Comprehensive  Planning  should  serve  to  coordinate  the  needs  of  all  the  agencies 
of  municipalities  and  especially  schools. 

Computerized  Instruction  is  increasing  in  a number  of  instructional  areas  and 
as  a business  and  vocational  occupation. 

Conference  Space  appears  more  often  in  architectural  plans  and  designs. 

Controversial  Issues  should  be  discussed  more  frequently  In  schools,  and  dis- 
cussion space  or  a colloquium  will  be  found  in  more  schools. 

Convertible  Dropleaf  Desks  add  flexibility  to  school  furniture. 
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jacent  to  or  part  of  class- 

Corridors  and  Corridorless  schools  are  in  evidence;  wider  corridors  with  gar- 
dens  and  colored  glass  have  become  more  popular,  but  just  as  many  new  schools 
are  eliminating  corridors  in  favor  of  cluster  classrooms  and  activity  space. 

staff,  bolster  the  super- 
litatlve  performances;  con- 
i. 

Courts  relieve  noise  and  congestion  as  well  as  add  to  the  aesthetic  quality  of 
the  school. 

ded  programs  (year-round 
ly  every  school  In  the 

Cubicles  or  Carrels  for  individual  study  have  increased  in  usage  and  location 
throughout  schools. 

ty  of  life  and  property. 

Current-Event  Instruction  has  increased  and  should  use  teletype,  newspapers, 
radio  and  TV. 

double  In  emphasis  In  the 

Curricular  Changes  are  proceeding  at  a rapid  rate,  and  teachers  are  demanding 
more  single-purpose  specialized  spaces,  (art,  music,  math  laboratories, 
reading  laboratories  and  language  laboratories). 

venlently  available  for 

Democratic  Participation  in  preparing  educational  plans,  school  construction, 
and  current  operations  of  schools  demands  space  for  additional  staff  and 
meeting  rooms. 

Into  half  or  quarter 

viewing  should  Increase 

Dlninq  should  become  more  of  a socializing  process,  and  spaces  should  be  sub- 
divided  to  reduce  noises,  add  to  comfort,  and  function  as  auxiliary  instruc- 
tional spaces  at  other  times  of  the  day-  More  and  more  dining  facilities  will 
expand  to  the  out-doors,  especially  when  air  curtains  are  introduced  to  the 
schools. 

to  fire  and  heat  as  well 
o school  construction. 

Drop-Outs  are  declininq,  and  projected  accommodations  for  senior  high  school 
have  been  seriously  underestimated.  Further  improvements  in  holding  power 

boratorles  will  be  pro- 

can  be  expected.  Schools  will  need  more  flexible  scheduling  and  a greater 
area  for  guidance  counselors  who  will  expand  their  interests  into  occupational 
placements  as  well  as  college  placements. 

ce  costs  and  Improve  aesthetics. 

stical  and  safety  improve- 
ces  should  also  benefit 

Educational  Television  has  improved,  and  teachers  are  usinq  the  medium  more 
effectively.  Realistically,  television  did  not  replace  the  teacher  but  made 
him  more  important  as  a planner,  analyst  and  coordinator. 

movable  walls  or  storage 

Electronic  Teaching  Aids  are  becoming  more  individualized,  specialized  and 
useful.  Greater  improvements  can  be  anticipated,  and  more  space  will  be 
needed  to  accommodate  the  equipment  in  classrooms  and  library  resource  centers. 

aesthetic  environment  of 

Equalizing  Educational  Programs  throughout  a state  means  more  consolidations 
of  facilities  in  sparsely  settled  areas  from  grades  4-12;  in  the  urban  centers 
it  means  replacement  of  the  older,  fire  unsafe  structures  constructed  before 

tructional  programs  for  all 
sun-down,  seven  days  a week. 

World  War  1 . 

the  needs  of  all  the  agencies 

Equipment  manufacturers  will  continue  to  set  the  pace  and  provide  teachers  and 
learners  with  tools  to  meet  objectives  long  before  the  educators  are  aware  of 
the  manufacture  or  can  squeeze  out  budget  funds  for  purchasing  the  necessary 
school  equipment. 

■ of  instructional  areas  and 

al  plans  and  designs. 

Expansions  or  Additions  to  School  Facilities  must  begin  with  the  educational 
program  and  must  integrate  materials  to  make  the  additions  look  like  they 
belong  naturally,  no  matter  how  much  time  elapses  between  additions.  Every 
space  in  the  school  should  be  planned  for  future  expansion  to  an  optimal  size 

juently  in  schools,  and  dis- 
■e  schools. 

school . 

EKjCre' 

Federal  Responsibility  for  financing  schools  must  increase  from  1/4800  of  the 
tax  dollars  collected  to  at  .1  east  one-thi rd  of  the  construction  and  interest 
cost  of  schools.  ' 

Finance  of  Capital  Construction  must  improve,  particularly  if  the  federal 
government  is  going  to  control  interest  rates  as  a buffer  for  economic  Infla- 
tions, The  impact  on  local  taxpayers  must  be  equalized.  Poorer  districts 
should  receive  larger  grants  or  have  the  backing  of  more  secure  state  or 
federal  resources. 


color  should  be  added. 

Linkages  with  Colleges  should  be  improve* 
Improvements,  experimentation,  and  in-sei 
ferences,  observations  and  innovative  pr< 


Flexibi 1 ity  of  space  design  has  resorted  to  the  large  cluster  of  classrooms 
which  can  easily  be  partitioned  to  smaller  or  larger  spaces  at  the  touch  of 
a button.  Acoustical  baffles  are  now  a must,  including  carpeting.  Zoned 
heating,  air  movements  and  air  conditioning  add  to  flexibility. 

Furniture  manufacturers  will  continue  to  set  the  pace  and  provide  teachers 
and  learners  with  greater  choices  to  meet  objectives  long  before  the  educa- 
tors are  aware  of  thei r manufacture  or  can  squeeze  out  budget  funds  for  pur- 
chasing the  design  improvements. 

Geodesic  Spaces  should  house  additional  educational  functions  as  costs  are 
reduced  and  planners  become  more  familiar  with  this  design. 

Glass  areas  should  have  photoelectric  cells  to  admit  a constant  quantity  and 
quality  of  effective  side  lighting  into  the  classrooms  to  avoid  glare.  Colors 
in  glass  will  be  interchangeable  by  dial  control.  Solar  heat  build-up  has 
been  reduced  but  will  soon  be  non-existent.  Research  and  development  will 
continue  to  rally  to  the  school  glass  market  with  quality  improvements  and 
price  reduction. 

Gui dance  facilities  should  be  included  in  all  schools,  and  suite  areas  should 
be  increased  to  accommodate  services  for  occupational  placement  as  well  as 
college  placement.  Some  areas  will  be  designed  into  instructional  materials 
centers. 

Integrated  Building  Components  have  made  a major  breakthrough  with  SCSD,  and 
now  the  challenge  has  been  clearly  extended  to  architects  and  other  manu- 
facturers for  new  combinations  of  integrated  components  in  the  field  of 
school  construction. 

Isolation  Rooms  similar  to  self-contained  classrooms,  but  more  likely  small 
conference  areas,  will  be  needed  near  or  in  clusters  of  open  space. 

Landscap?  nq  should  be  planned  for  long-range  improvements,  with  children  and 
youth  taking  an  active  part  in  beautifying  school  grounds. 

Legal  problems  are  becoming  more  prevalent  and  more  complex  in  the  taking  of 
land  and  the  construction  of  schools. 

Legal  Education  is  needed  — to  teach  the  fourth  "R11  — responsibility  under 

law. 


Master  Planning  should  be  encouraged  for 
school  enrollment.  Educators  must  becom< 
projections. 

Modular  Construction  has  reduced  costs,  c 
improved  planning.  Greater  use  and  inert 
future. 

Movable  and  Acoustical  Storage  Units  subc 
quickly  and  easily.  Improvements  in  desi 
these  units. 

Negotiations  of  working  conditions  have  < 
the  need  for  additional  teaching  spaces  e 

Nonqraded  and  Ungraded  enrollments  are  ap 
elementary  and  secondary  schools. 

Occupational  Orientation,  guidance,  cours 
number  of  students  who  enter  employment  c 

Office  Spaces  for  teachers  are  more  commc 
research,  conference,  library,  planning  « 

One-Room  Schools  (open  space)  have  return 
times  accommodate  as  many  as  400  to  500  s 
acoustical  storage  units. 

"Open  Campus”  for  study  periods  will  requ 
for  student  electives  (typing,  art,  music 

Outdoor  Work  Spaces  for  science,  art,  sho 
tunities  will  be  common  and  become  more  f 

Planetari urns  may  be  found  in  a number  of 
structed  in'the  future  will  include  a pla 
science  complex  in  elementary  and  seconda 

Plastic  Styrofoam  Construction  is  still  i 
tion.  Future  technological  deve I opment s , 
synthetic  products  for  school  constructio 


Libraries  are  becoming  more  functional  and  increasingly  the  focal  center  of 
the  school.  Reading  areas  are  expanding  to  courts  and  common  areas.  With 
audio-visual  materials  this  space  is  now  described  as  the  instructional  mate- 
rials center  (IMC)  or  library  resource  center. 

Life-Survival  Stations  (swimming  pools)  are  more  commonly  found  in  plans  for 
new  construction.  They  are  desperately  needed  to  teach  the  necessary  skills 
of  swimming  and  water  safety. 

Lighting  Quantity  is  increasing  to  unprecedented  levels;  quality  improvements 
are  needed.  Glare  and  high  spots  must  be  eliminated.  Valance,  indirect  and 

--  *** 


Performance  Contracting  will  increase,  an 
accommodate  outside  contractors  In  school 

Portable  Demountable  Schools  have  proven  i 
Functional  design,  attractiveness  and  rap 
larity.  Exterior  finishes  of  some  are  un: 
prevent  unwanted  vandalism  which  is  attra< 
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color  should  be  added. 

Linkages  with  Colleges  should  be  improved  for  student  teaching,  curricular 
Improvements,  experimentation,  and  in-service  education.  Spaces  for  con- 
ferences, observations  and  innovative  programs  should  be  provided. 

Master  Planning  should  be  encouraged  for  an  optimal  educational  program  and 
school  enrollment.  Educators  must  become  skilled  in  subject  and  enrollment 
projections. 

Modular  Construction  has  reduced  costs,  decreased  construction  time,  and 
improved  planning.  Greater  use  and  increased  efficiency  are  needed  in  the 
future. 

Movable  and  Acoustical  Storage  Units  subdivide  class  spaces  or  enlarge  areas 
quickly  and  easily.  Improvements  in  designed  units  will  increase  the  use  of 
these  units. 

Negotiations  of  working  conditions  have  decreased  teaching  loads  and  increased 
the  need  for  additional  teaching  spaces  and  office  spaces. 

Nongraded  and  Ungraded  enrollments  are  approaching  1 million  students  in 
elementary  and  secondary  schools. 

Occupational  Orientation,  guidance,  courses  and  spaces  are  needed  for  the  large  • 

number  of  students  who  enter  employment  directly  after  high  school. 

Office  Spaces  for  teachers  are  more  common,  and  they  also  serve  as  tutoring,  j 

research,  conference,  library,  planning  and  reading  centers.  \ 

} 

One-Room  Schools  (open  space)  have  returned,  but  in  the  seventies  they  some- 
times accommodate  as  many  as  kOO  to  500  students  with  and  without  movable  and  { 

acoustical  storage  units.  ! 

"Open  Campus'1  for  study  periods  will  require  additional  student  learning  areas  * 

for  student  electives  (typing,  art,  music  practice,  science  and  shop  spaces).  \ 

i 

Outdoor  Work  Spaces  for  science,  art,  shop,  drama  and  other  educational  oppor-  ; 

tunities  will  be  common  and  become  more  functional  in  the  future.  2 

i 

Planetariums  may  be  found  in  a number  of  schools  today.  Quality  schools  con-  \ 

structed  inthe  future  will  include  a planetarium  as  a part  of  a special  j 

science  complex  in  elementary  and  secondary  schools.  i 

! 

Plastic  Styrofoam  Construction  is  still  in  the  experimental  phase  of  construe-  ! 

t ion. Future  technological  developments,  however,  should  provide  a number  of  j 

synthetic  products  for  school  construction.  j 

Performance  Contracting  will  increase,  and  space  will  need  to  be  provided  to  .? 

accommodate  outside  contractors  in  school  facilities.  < 

> 

Portable  Demountable  Schools  have  proven  useful  in  fast  growing  school  districts.  ; 

Functional  design,  attractiveness  and  rapid  assembly  have  increased  their  popu-  5 

larity.  Exterior  finishes  of  some  are  unsightly.  A better  design  is  needed  to 
prevent  unwanted  vandalism  which  is  attracted  to  isolated  units. 


sd  levels:  quality  improvements 
alance,  indirect  and 
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capped  persons  will  be  safely 


Prestressed  Concrete  should  reduce  costs  and  add  aesthetic  grace  to  future 
designs  for  high  f ire-resistive  construction  of  city  schools. 

Racial  problems  have  increased  the  need  for  new  facilities  in  urban  centers  to 
equalize  accommodations  of  the  finest  suburban  schools. 

Relating  Educational  Spaces  to  each  other  will  improve  the  coordination  of 
learning  experiences  and  lessen  traffic  problems.  The  house,  learning  block, 
or  cluster  will  appear  more  often. 

Remodeling  of  Schools  should  begin  earlier  in  the  life  of  buildings  to  add  the 
extra  facilities  that  make  a qualitative  difference  in  school  accommodations. 

Reorgani zati ons  of  School  Districts  should  reduce  the  16,000  districts  now 
operating  schools  to  about  10,000  districts  without  closing  existing  schools 
completely.  Major  educational  program  benefits  resulting  from  specialized 
facilities  of  an  increase  in  numbers  of  students  seems  to  occur  from  grade  four 
to  twelve.  Kindergarten  through  third  grade  units  of  almost  any  size  above 
ten  students  can  be  justified  in  sparsely  settled  areas. 

Research  on  the  use  of  facilities,  functions  and  handicaps  needs  considerable 
attention. 

Resource  Centers  are  increasing  in  size  and  cost.  Prominent  central  locations 
and  decentralized  units  are  available  in  a sufficient  number  of  schools  to 
produce  enough  feedback  to  guide  plans  for  future  educational  programs. 

Schools  Scaled  for  All  Ages  and  interests  of  users  are  necessary.  Convertible 
features  for  the  use  of  younger  or  older  groups  are  needed  for  the  latest 
revival  of  community  schools. 

State  Departments  of  Education  should  encourage  exper imentat ion , and  act  as 
catalysts  for  better  practices. 

Student -Common  Areas  realized  design  potential  and  are  no  longer  regarded  as 
a fill. 

Student-Staff  Ratios  have  decreased,  and  consequently  the  capacity  of  existing 
schools  must  be  recalculated  periodically  to  assure  the  adequacy  of  program 
accommodations. 

Student-Tutors  will  increase  in  all  levels  of  educational  programs. 

Systems  Approaches  to  Construction  have  proven  that  time  spans  may  be  reduced 
for  construction,  and  coordination  of  the  variety  of  tradesmen  can  provide 
cost  benefits  to  taxpayers. 

Teaching  Machines  of  all  Variations  are  available  for  accelerating  individual 
progress  and  for  assisting  absentees.  Functional  planning  demands  greater 
attention  to  details  for  better  utilization  of  machines. 

Team  Teaching  is  becoming  more  common  in  larger  schools  and  should  be  taking 
place  in  subdivided  or  divisible  auditoriums  and  cafeterias  in  addition  to 
convertible  classrooms  and  specialized  lecture  halls. 
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Trends  in  Scheduling 

More  recently  school  distric 
from  the  relatively  heavily  i 
ways  of  conducting  schools. 


Transportation  Docks  for  daily  attendance,  field  trips,  rainy  days,  and  handi- 
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add  aesthetic  grace  to  future 
of  city  schools. 

new  facilities  in  urban  centers  to 
an  schools. 


capped  persons  will  be  safely  designed  into  the  site  plan  of  all  schools. 


Walls,  Movable  Walls,  and  No  Walls  are  requiring  more  attention  of  school 
planners.  Greater  functional  use  of  walls,  better  planning  of  movable  walls, 
and  wiser  use  of  spaces  with  no  walls  are  apparent  necessities. 


11  improve  the  coordination  of 
lems.  The  house,  learning  block. 


n the  life  of  buildings  to  add  the 
ference  in  school  accommodat ior s . 


Workspaces  for  Faculty  are  becoming  more  common  for  planning  and  constructing 
training  aids. 

Year-Round  School  on  a compulsory  trimester  or  quadrimester  will  be  developed 
in  more  school  districts. 


educe  the  16,000  districts  now 
without  closing  existing  schools 
its  resulting  from  specialized 
ents  seems  to  occur  from  grade  four 
units  of  almost  any  size  above 
ttled  areas. 

and  handicaps  needs  considerable 


Educational  facility  planners  and  architects  will  discover  very  few  startling 
ideas  in  the  trend  frontier  of  school  plant  design,  but,  realistically,  this 
is  what  99  percent  of  our  school  districts  will  buy  in  the  decade  ahead.  Ideas 
have  a way  of  reoccuring  and  repeating.  Even  the  subterranean  (underground) 
school  has  its  forerunner,  a cave.  Development  of  technological  know-how  has 


cost.  Prominent  central  locations 
ufficient  number  of  schools  to 
uture  educational  programs. 

users  are  necessary.  Convertible 
ups  are  nee^d  for  the  latest 


age  experimentation,  and  act  as 


to  advance  to  bring  many  ideas  to  the  reality  of  school  budgets.  Educators 
have  always  wanted  divisib’t  teaching  spaces,  but  it  is  only  recently  that 
research  and  industry  have  produced  partitions  that  will  reduce  sound  trans- 
mission to  acceptable  ratios.  Therefore,  it  is  not  unnatural  to  expect  some 
improvements  in  the  educational  frontiers  with  the  greatest  effort  directed 


al  and  are  no  longer  regarded  as 

sequently  the  capacity  of  existing 
assure  the  adequacy  of  program 

f educational  programs. 

en  that  time  spans  may  be  reduced 
riety  of  tradesmen  can  provide 


toward  making  up  the  lag  in  the  effective  trends. 

But  problems  remain.  If  educational  opportunities  are  to  be  broadened  and 
improved,  the  road  ahead  demands  clearer  and  better  supported  mandates  from 
the  people  and  from  our  governmental  bodies.  Otherwise,  architects  and  edu- 
cators will  only  be  able  to  accomplish  whatever  any  adaptive  human  can  attain 
within  a system  of  confining  handicaps. 
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Trends  ?n  Scheduling 

More  recently  school  districts  have  responded  to  shortages  and  lower  yields 
from  the  relatively  neavily  burdened  property  tax  by  a number  of  alternative 
ways  of  conducting  schools.  The  most  important  plans  in  use  today  are: 
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(1)  curtailed  sessions,  or  extended  sessions,  mistakenly  called  “double" 
sessions;  (2)  extended  scheduling  of  an  instructional  day;  (3)  continuous 
school  year  or  year-round  school;  (4)  "open  campus,"  similar  to  higher  edu- 
cation scheduling;  (5)  work-study  programs;  (6)  career  opportunities;  and 
(7)  research  projects. 

1.  Curtailed  Sessions  or  Extended  Sessions 

Scheduling  of  students  for  curtailed  attendance  at  schools  was  an  expediency 
widely  used  after  World  War  II.  The  most  significant  causes  of  the  problem 
were  the  increase  to  four  million  births  annually  and  a shift  of  population, 
particularly  young  families,  from  cities  to  suburbs.  Few  of  the  thousands  of 
school  districts  had  school  facilities  to  accommodate  the  new  students  or  had 
operational  plans  for  constructing  facilities  despite:  (1)  the  5"  or  6-year 

time  lag  between  birth  and  school  attendance  or  (2)  the  year  or  longer  between 
issuance  of  building  permits  and  completion  of  construction.  The  expedient  for 
a lack  of  school  facilities  was  to  schedule  curtailed  sessions.  One  group  of 
students  used  a classroom  or  the  school  in  the  morning,  and  a second  group  used 
it  in  the  afternoon.  In  many  states  the  regular  session  was  shortened  or  cur- 
tailed by  as  much  as  one  hour. 

In  Massachusetts,  however,  the  State  Board  of  Education  has  the  power  to  regu- 
late the  number  of  school  hours  and  days  and  to  approve  or  disapprove  "double" 
sessions.  Students  in  elementary  grades  are  required  to  attend  school  for 
five  (5)  hours  or  more;  and  in  secondary  schools  the  requirement  is  five  and 
one-half  (5^)  hours.  Consequently  the  use  of  a building  in  Massachusetts  would 
be  "extended"  to  10  or  11  hours  a day.  In  the  winter  students  are  frequently 
on  a bus  in  the  dark  of  morning  or  evening  when  curtailed  sessions  are  used. 

Some  of  the  advantages  include: 

(1)  Increasing  the  use  of  existing  facilities. 


(2)  Scheduling  a large  b 

(3)  Providing  more  work 

(4)  Postponing  tax  incre 

Some  of  the  disadvantages 

(1)  Students  and  teacher 
early  morning  of  a c 

(2)  No  place  is  availabl 
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(6)  Students  and  teacher 
reduces  the  desire  t 
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(2)  Scheduling  a large  block  of  free  time  for  students. 

(3)  Providing  more  work  opportunities  for  older  students. 

(4)  Postponing  tax  increases  for  needed  new  construction. 

Some  of  the  disadvantages  are: 

(1)  Students  and  teachers  tire  in  the  afternoon  or  seem  to  be  unawake  in  the 
early  morning  of  a compact  school  day. 

(2)  No  place  is  available  for  enrichment,  remedial,  or  cocurricular  activities, 
i.e.,  music,  basketball,  drama,  and  library  research  particularly. 

(3)  Operating  and  maintenance  budgets  which  are  about  90  percent  of  the  cost 
of  education  are  the  same.  Only  debt  service  is  reduced  which  is  about 
5 or  10  percent  of  a school  budget. 

(4)  The  cost  of  postponed  school  facilities  might  be  10  to  12  percent  higher 
for  each  year  that  needed  construction  is  postponed. 

(5)  The  human  fatigue  from  this  scheduling  usually  causes  problems  of  social 
interaction  and  a decline  in  perseverance  and  enthusiasm. 

(6)  Students  and  teachers  develop  bad  habits  (the  hurry-up  production  that 
reduces  the  desire  to  improve  details  or  to  extend  efforts). 
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Curtailed  or  extended  sessions  are  an  expedient  reaction  for  failing  to  develop 
long-range  plans  for  new  school  facilities  or  failure  to  assume  fiscal  respon- 
sibility for  authorizing  bonded  indebtedness  for  construction  of  new  facilities. 
Students  always  lose  more  than  they  gain,  especially  a good  part  of  educational 
enrichment.  Taxpayers  also  lose  and  always  pay  more  for  school  facilities.  It 
is  never  a recommended  practice. 

This  practice  enables  the  present  generation  to  shirk  constitutional  and  statu- 
tory responsibilities  for  maintaining  adequate  school  facilities.  This  genera- 
tion also  passes  the  responsibility  of  improving  education  on  to  the  next 
generation  without  maintaining  an  adequate  starting  foundation. 
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2.  Extended  Scheduling 

Extending  the  scheduled-  operation  of  a school  Is  used  In  many  school  districts. 

In  this  plan  "the  use.  of  the  facilities  is  extended  for  regular  school  attending 
children  for  several  hours  each  day;  and  extended  to  include  Saturdays,  evenings, 
and  the  summer  months.  Each  extension  Is  most  of ter  for  part  of  the  school 
enrollment,  and  the  program  may  be  voluntary  or  mandated. 

Some  of  the  advantages  include: 

(1)  Improving  the  use  of  critically  short  facilities. 

(2)  Providing  more  opportunities  for  pursuing  study  interests  when  enrichment 
is  one  of  the  objectives. 

(3)  Avoiding  new  school  construction  for  receding  school  populations. 

(4)  Continuing  to  schedule  cocurricular  activities. 

(5)  Providing  additional  work  and  salaries  for  teachers. 

Some  of  the  disadvantages  are: 

(1)  There  are  compromises  in  scheduling. 

(2)  For  increasing  population  areas,  postponed  school  construction  will  cost 
more  money. 

(3)  Operating  and  maintenance  budgets  will  increase  proportionately  to  the 
extended  services. 

There  are  more  advantages  than  disadvantages  to  extending  the  use  of  school 
facilities.  Slight  increases  in  operating  and  maintenance  budgets  are  worth 
the  investment  in  extended  services.  The  extensions  should  be  carefully 
planned.  Many  districts  already  utilize  extended  scheduling,  and  every  dis- 
trict could  plan  greater  use  of  extended  scheduling. 

Potential  savings  (summarized  in  Exhibit  I)  might  be  between  4 to  8 rooms 
for  1,000  students,  or  100  to  200  more  students  might  attend  a school  designed 
for  1,000  students.  The  educational  program  and  transportation  schedule  must 
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3-  Continuous  School  Year 

Continuous  use  of  school  facilities,  or  scheduling  of  educational  programs 
year-round,  is  extensively  used  in  graduate  programs  at  universities  - for 
the  convenience  of  students  and  for  extended  use  of  facilities.  Some  dis- 
tricts have  started  programs,  but  the  demands  of  parents  to  release  students 
for  family  vacations  have  disrupted  the  continuity  of  educational  offerings 
to  the  detriment  of  students. 


Recent  developments  in  California  and  New  York  have  utilized  quarterly 
scheduling  plans  where  three  of  four  groups  are  attending  school  at  one  time. 
Rockland,  Massachusetts,  has  started  a program  for  the  first  grades  of 
school  in  1970-71.  Other  districts  are  studying  plans  for  year-round  pro- 
grams for  students  in  early  grades.  More  frequent  vacations  for  students  in 
kindergarten  and  early  grades  may  be  an  excellent  way  of  introducing  a con- 
tinuous program,  may  be  beneficial  to  younger  students  and  will  reduce  for- 
getting which  accompanies  long  summer  vacations. 

A preferred  cycling  is  usually  nine  weeks  in  school  and  three  weeks  on  vaca- 
tion. Advocates  of  this  program  cite  many  advantages,  but  no  accumulation 
of  disadvantages  or  research  on  extra  costs  is  currently  available. 


Some  of  the  advantages  include: 

(1)  Increasing  the  uti 1 ization  of  facilities. 

(2)  Eliminating  construction  of  some  school  facilities. 

(3)  Providing  multiple  opportunities,  i.e.,  graduation  one  year  earlier, 
extra  learning  time,  new  courses,  make-up  work,  etc. 

(4)  Reducing  "regressions11  or  "forgetting"  associated  with  summer  vacations. 

(5)  Providing  additional  work  and  salary  for  teachers  during  summer  vacation 
periods. 

(6)  Improving  reading  scores.  In  Conmack,  New  York,  third  grade  students 
improved  reading  scores  by  several  months.* 


* The  University  of  the  State  of  New  York.  The  Impact  of  a Re-Scheduled 
School  Year.  Albany,  New  York,  March  1970.  p.  97* 
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(7)  Creating  a change  in  present  schedules. 

Some  of  the  disadvantages  are: 

(1)  Costs  of  education  will  increase.  Experience  in  some  districts  shows 

•A. 

an  increase  of  10  to  20  percent  of  operating  costs.  In  elementary  and 
secondary  schools  the  demands  on  the  time  of  many  special  teachers  will 
increase  by  one  fourth.  Air  conditioning  becomes  necessary  in  order  to 
keep  classrooms  from  becoming  unbearably  uncomfortable  in  summer.  This 
is  a one-time  starting  expenditure,  but  a good  investment.  All  overhead 
(i.e.,  insurance,  electricity,  paper,  etc.)  will  increase.  Substitute 
custodians,  bus  drivers,  clerical,  cafeteria  workers  will  be  needed  during 
vacations.  Maintenance  programs  will  increase  slightly  to  provide 
convenient  scheduling. 

(2)  Acceptance  of  a change  to  compulsory  attendance  in  the  summer  requires 
special  public  information,  understanding  and  assurances. 

(3)  Student  activities  require  special  scheduling  arrangements. 

(4)  Transportation  schedules  will  probably  be  less  efficient. 

(5)  Town  recreational  services  and  library  services  may  need  to  be  increased 
all  year. 

(6)  Special  orientation  and  staff  development  are  needed.  Internal  dissension 
was  a major  cause  of  the  demise  of  the  classic  Newark  All  Year  Schools, 
Commack,  New  York;  the  John  Dewey  High  School  in  New  York  City  also 
experienced  undermining  of  efforts  and  public  attack. 

This  program  requires  a special  study  group  of  staff  members,  parents,  non- 
parent taxpayers,  and  students  to  visit  districts  using  this  approach  to 
study  the  specifics  of  funding  and  development  before  initiating  such  an 
approach . 

* The  Year  Round  School.  Washington,  D.C.,  The  American  Association  of  School 
Administrators.  1970.  p.  19. 
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The  most  profitable  programs  have  started  with  (1)  kindergarten  where  large 
spaces  permit  heat  dissipation,  (2)  first  and  second  grades  where  research 
indicates  excellent  retention  of  early  reading  gains  and  (3)  voluntary 
summer  programs, 

A review  of  the  spaces  in  most  older  high  schools  indicates  that  special 
facilities  will  still  be  needed,  such  as  a 1 i brary/inst ruct ional  resource 
center  and  better  educational  integrity  of  program  and  space  relations. 
Exhibit  1 shows  that  about  3 spaces  could  be  reduced  from  a facility  for 
1,003  students.  More  spaces  could  be  reduced  when  there  are  3 or  more 
special  instructional  spaces.  For  example,  art  usually  has  2 and  2 would 
be  needed  all  year  round.  Science  might  have  a requirement  for  6 spaces; 
therefore,  1 less  space  might  be  required.  About  200  more  students  could 
be  accommodated  in  a school  for  1,000  students.  Again  special  spaces  pre- 
vent greater  accommodations,  although  theoretically  it  would  seem  you  could 
increase  capacity  by  25  percent. 

"Open  Campus11 

The  definition  of  "open  campus**  is  illusory.  It  is  more  aptly  described  as 
"open  study  periods. 11  It  is  more  like  programs  that  students  have  at  college, 
yet  legally  the  public  school  has  a responsibility  for  all  students  for  the 
time  prescribed  under  present  state  laws  and  regulations. 

Primarily,  programs  started  because  towns  failed  to  plan  and  failed  to  vote* 
bonding  for  new  facilities.  Consequently,  to  avoid  split,  curtailed  or  ex- 
tended sessions,  all  study  periods  were  released  to  provide  additional  in- 
structional space.  Some  local  merchants  were  delighted  with  sales  of  coke 
and  pizza.  The  students  loved  the  freedom,  and  faculty  members  enjoyed  relief 
from  supervising  study  halls. 

One  responsible  school  district  in  Massachusetts  (Brookline)  sought  to  change 
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the  lock-step  of  traditional  education  and  to  use  the  "total"  resources  of 
the  community.  1 1 was  felt  that  students  would  develop  more  responsibility 
for  the  use  of  non-instructional  time* 

Falmouth  has  developed  some  excellent  student-centered  programs,  but  restric- 
tions of  present  high  school  facilities  seriously  limits  a "university 
offering."  The  new  Falmouth  High  School  will  have  supplementary  student 
spaces  for  improving  typing  skills  and  language  skills,  a large  instructional 
materials  center,  small  group  discussions  and  study  areas,  science  labs, 
space  to  edit  publications,  a math  lab  with  computer  terminals,  music  prac- 
tice rooms,  and  a number  of  educational  opportunities  to  compete  with  shopping 
and  street  walking. 


Some  of  the  advantages  Include: 

(1)  Providing  more  educational  opportunities* 

(2)  Permitting  students  to  make  responsible  choices* 

(3)  Providing  planning  and  working  time  for  teachers* 
(k)  Eliminating  regimental  study  halls* 

(5)  Freeing  some  study  spaces  for  Instruction* 


Some 

(1) 

(2) 

(3) 
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of  the  disadvantages  are: 

Several  new  staff  members  will  be  required  to  supervise  and  arrange  for 
suppl ementary  act i vi t ies* 

Parents  do  not  always  approve  of  new  student  freedoms* 

Some  merchants  prefer  not  to  have  students  shopping  all  day. 

Insurance  rates  are  destined  to  Increase  with  more  potential  accident 
risks. 

Additional  work  spaces  are  needed  In  most  high  schools  to  conduct  a 
quality  program. 

Some  students  are  not  ready  for  this  freedom  and  need  more  adult  guidance. 
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Itbe  "toral"  resources  of 

The  "open  campus"  provides  more  educational  opportunit ies  for  students  and 

ivelop  more  responsibility 

more  responsibilities  for  choices.  In  Falmouth  where  the  expediency  was 
first  used,  more  responsible  action  is  evident.  In  Massachusetts  Commis- 

lered programs,  but  restric- 

sioner  Neil  V.  Sullivan  has  prepared  guidelines  which  the  State  Board  of 

llimits  a "university 

Education  has  approved  for  developing  proposals  for  an  "open  campus1'  program. 

I supplementary  student 

An  advisory  committee  is  suggested.  Objectives,  evaluational  techniques  and 

|?1 Is,  a large  instructional 

accountable  procedures  are  required  to  be  submitted  to  the  State  Department 

ly  areas,  science  labs. 

of  Education  in  the  form  of  a proposal.  Many  districts  find  that  initial 

ler  terminals,  music  prac- 

programs  with  special  privileges  for  seniors  and  selected  students  have 

lies  to  compete  with  shopping 

proven  more  successful.  In  any  event,  parental  approval  for  each  student 
electing  "open  campus"  activities  in  place  of  study  time  should  be  a manda- 
tory necessity  under  current  state  compulsory  attendance  laws  and  regulations. 
The  school  is  still  legally  responsible  for  all  students  during  school  hours. 

es. 

Guidance  counselors  and  teachers  should  also  be  part  of  the  approval  process. 

ers. 

to  make  the  program  an  earned  award  for  responsible  students.  An  analogy 
might  be  drawn  between  a driver's  license  which  is  a privilege  that  all  citi- 
zens may  earn  and  keep  if  they  do  not  abuse  it  and  "open  campus"  privileges. 
Those  students  unable  to  earn  "open  campus"  privileges  need  special  programs 

> supervise  and  arrange  for 

to  develop  interests  into  worthwhile  activities  and  occupational  orientations. 
Exhibit  l shows  that  about  16  percent  or  one-sixth  of  the  students  would  be 

freedoms. 

unscheduled.  This  extends  the  utilization  of  the  facilities  by  about  160 

opping  all  day. 

students  for  a capacity  of  1,000.  This  would  free  about  6 spaces,  and  it 

more  potential  accident 

might  be  possible  to  reduce  space  requirements  accordingly.  More  responsible 
action  is  evident  at  Falmouth,  where  the  new  high  school  will  add  special 

h schools  to  conduct  a 

instructional  facilities  to  Improve  student  interests  and  educational  quality. 
5.  Work-Study 

and  need  more  adult  guidance. 

Initially,  work-study  programs  were  part  of  the  apprenticeship  training  pro- 
grams of  medieval  craftsmen.  Antioch  and  Northeastern  have  excellent  work- 
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study  programs  at  the  college  level.  State  compulsory  education  laws  elim- 
inated these  privileges  following  World  War  1;  of  necessity  during  World 
War  II  and  in  vocational  schools,  the  educational  benefits  were  rediscovered. 
Some  of  the  advantages  include: 

(1)  Providing  opportunities  for  meaningful  work  experiences. 

(2)  Correlating  school  and  work. 

(3)  Experimenting  with  several  occupations  before  final  educational  programs 
are  completed. 

(4)  Freeing  some  facilities  for  other  use. 

(5)  Developing  responsible  work-study  patterns. 

(6)  Providing  some  additional  earnings  for  students. 

Some  of  the  disadvantages  are: 

(1)  Matching  students’  requirements  with  part-time  work  opportunities  is 
d if f icul t. 

(2)  Additional  staff  members  are  needed  to  find  work  opportunities,  to  guide 
student  choices,  and  to  supervise  experiences  so  that  students  are  not 
exploited  but  receive  broad  learning  experiences  at  work. 

(3)  The  cost  of  education  will  increase. 

Programs  of  work-study  are  of  proven  value  in  modern  education.  Students  in 
vocational  and  business  programs  have  excellent  opportunities  for  work-study 
experiences.  Other  students  with  saleable  skills  and  parallel  educational 
goals  could  also  profit  from  this  program.  Again,  objectives  should  be  estab- 
lished by  a small  working  committee  which  includes  representation  from  business 
and  students  in  addition  to  school  officials.  This  program  has  excellent 
potential  for  development  of  better  relations  with  business  and  responsive 
educational  programs. 

Increasing  student  accommodations  or  reducing  space  requirements  for  work- 

study  opportunities  are  limited  to  seniors  and  vocational  students.  This 
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Some  of  the  disadvantages  are: 
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program  could  be  extended  to  all  potential  drop-outs  and  juniors  in  high 
school.  The  data  in  Exhibit  I shows  that  50  to  100  students  could  be 
accommodated  or  2 to  4 spaces  reduced.  The  potential  value  of  this  pro- 
gram for  utilizing  expensive  vocational  and  occupational  spaces  is  excellent. 

6.  Career  Opportun i t ies 

The  primary  difference  between  programs  for  work-study  and  career  oppor- 
tunities is  the  lack  of  pay.  Some  districts  view  the  career  program  broadly 
enough  to  permit  potential  lawyers  to  spend  some  days  in  courts,  law  libraries, 
law  offices,  penal  institutions  and  governmental  agencies  to  study  the 
appointments  and  working  activities  of  a career  choice.  Written  reports  are 
prepared;  discussions  conducted;  and  oral  presentations  are  developed  to 
assure  accrediting  associations  that  skills  in  English  and  social  science 
are  developing  as  part  of  a career  opportunities  program. 
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Some  of  the  advantages  include: 

(1)  Making  education  more  meaningful. 

(2) -  Improving  relations  with  the  community. 

(3)  Freeing  some  school  facilities. 

(4)  Requiring  less  supervision  of  students  than  work-study. 


Some  of  the  disadvantages  are: 

(1)  Career  professionals  are  very  busy  and  may  find  a series  of  student 
visits  a nuisance. 

(2)  The  number  of  opportunities  in  many  towns  may  be  limited. 

\ 


(3) 

w 


Transportation  to  career  study  areas  may  be  difficult  to  arrange. 

The  cost  of  this  program  is  less  than  a work-study  program  but  the  pro- 
gram does  require  some  supervision  and  meaningful  reinforcement  of 
learning  and  primary  reading,  writing  and  reasoning  skills. 

Scheduling  to  take  full  advantage  of  free  educational  spaces  will  be  difficult 
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fcre  schools  should  have  for  students. 

(1)  The  same  number  of  staff  members  are  needed  to  conduct  programs.  Only 

fceveloped  by  a small  working  committee 

a limited  number  of  spaces  could  be  saved. 

teachers  as  1 as  career  profes- 

(2)  A well  stocked  instructional  materials  center  is  required. 

program.  The  number  of  free  spaces  will 

This  is  another  excellent  program  which  individualizes  instruction  and 
teaches  very  valuable  research  skills.  An  adequate  instructional  materials 

pore  students  or  reduce  space  require- 

center  (IMC)  is  required  to  accommodate  this  prog ram,  but  every  modern 

fcpportuni t ies.  Some  districts  are  begin- 

school  should  have  an  IMC  which  should  be  fully  utilized.  The  potential 

pbsences  for  occupational  explorations. 

saving  in  school  facilities  will  not  be  large,  but  the  educational  benefits 

lie  data  in  Exhibit  1 shows  a potential 

to  students  will  be  high. 

fcble  reduction  of  only  1 or  2 spaces. 

Exhibit  1 shows  a potential  accommodation  for  about  50  students  and  a 
reduction  of  about  2 spaces. 

rograms  for  seniors,  and  all  doctoral 

| research  project  as  an  accepted  educa- 

Summary  of  Potential  Space  Savinqs 

[ District  in  Massachusetts  uses  this 

Programs  for  rescheduling  the  school  day  in  order  to  increase  student  accom- 

nool. Many  other  school  districts  have 

modations  are  limited,  and  several  precautions  should  be  expressed.  Adequate 

pis  in  required  programs. 

planning  and  experimental  projects  should  precede  a full  scheduling  of  any 
of  these  programs.  Parents  should  have  ample  opportunity  to  discuss  and  to 

r students  to  research  projects  of  high 

understand  the  implications  of  suggested  or  planned  changes.  Some  special 
facilities  will  be  required  to  conduct  some  of  the  programs  properly,  and 

resources  of  knowledge  to  solve  a problem. 

additional  expenditures  will  be  needed  to  start  programs  for  planning,  staff 

more  subject  areas  than  the  traditional 

development  and  materials.  The  State  Department  of  Education  must  approve 
all  variations  from  the  five  (5)  hour  day  of  school  required  for  elementary 
students  and  the  five  and  one-half  (5£)  hours  a day  required  for  secondary 

^source  centers  more  fully. 

students.  All  programs  must  also  be  scheduled  for  180  school  days.  (Penn- 
sylvania recently  passed  a more  flexible  requirement  of  900  hours  or  990 
hours  for  secondary  students  each  year.)  Currently  needed  school  facilities 
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must  be  planned  with  space  for  all  students  if  funds  from  State  School 
Building  Assistance  are  requested.  Although  Commissioner  Neil  V.  Sullivan 
has  requested  study  of  the  potential  reduction  of  instructional  spaces, 
policies  and  regulations  must  be  approved  by  the  State  Board  of  Education. 
Preliminary  discussions  of  some  of  the  potential  space  savings  indicate 
that  the  experimental  programs  have  not  had  a sufficient  period  of  experi- 
ence to  indicate  continuity  of  programs  for  the  life  of  all  facilities  and 
the  willingness  of  school  districts  to  provide  funds  to  initiate  adequately 
planned  programs. 

Exhibit  I summarizes  the  estimates  of  potential  increases  in  student 
accommodations  or  reductions  in  facilities  for  secondary  schools.  The 
poorest  quality  of  educational  offering  is  curtailed  sessions.  Program 
quality  will  also  decline  with  extending  the  school  day.  Continuous  school 
year  has  a potential  for  increasing  capacity  of  school  facilities  by  about 
20  percent  of  the  students,  but  parents  need  many  assurances  before  pro- 
grams are  initiated.  A combination  of  open-study  periods  (called  ,!open 
campus'1),  work-study,  career  opportuni ties  and  research  projects  might 
increase  capacity  of  school  attendance  by  about  25  percent. 

However,  reductions  in  space  requirements  are  improbable  in  many  school 
districts  because  existing  secondary  facilities  are  overcrowded  and  poorly 
organized  for  instructional  programs.  The  potential  suggestions  cannot 
eliminate  the  need  for  new  facilities  because  the  State  Department  of 
Eudcation  has  not  had  substantiating  experience  or  research  to  rely  on 
the  commitment- or  continuity  of  the  Innovative  programs  for  the  life  span 
of  the  school  facilities  (60  to  100  years).  Consequently,  this  generation 
would  be  shirking  constitutional  and  statutory  responsibl 1 i t ies  for  main- 
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1)  Curtailed  Sessions* 
(£  Sessions) 

2)  Extended  Day 

(10  - 20  percent) 

3)  Continuous  Year 
(20  percent 


k)  Open  Campus 

(study  periods) 

5)  Work-Study 

6)  Career  Opportunities 

7)  Research  Projects 

(4)  - (7)  combined 
(25  percent) 


* Approval  is  required  from 

All  programs  must  provide  mini 
each  day  for  secondary  student 
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taining adequate  school  houses,  to  the  detriment  of  future  generations. 

Operating  budgets  (about  90  percent  of  total  school  expenditures)  for 
staffing,  supplies  and  utilities  would  not  be  reduced  by  the  suggested 
changes  but  increased  in  proportion  to  the  number  of  additional  students 
accommodated  in  school  facilities.  The  potential  savings  are  about  20 
to  30  percent  of  10  percent  of  school  budgets  or  about  2 to  3 percent  of 
the  cost  of  education. 

The  programs,  however,  have  important  benefits  for  students  by  individual- 
izing instruction  and  making  education  more  responsive.  They  should  be 
pursued. 


Estimate  of  Potential  increases  in  Student 
Accommodations  or  Reductions  in  Facilities 
for  Secondary  Schools 


1.000  Students  1.300  Students  1 .600  Students 

Students  or  Spaces  Students  or  Spaces  Students  or  Spaces 


1) 

Curtailed  Sessions- 
es Sessions) 

1000 

1300 

16C0 

2) 

Extended  Oay 
(10  - 20  percent) 

100-200 

4-8 

130-250 

5-10 

150-300 

6-12 

3) 

Continuous  Year 
(20  percent 

200 

8 

260 

10 

330 

13 

<0 

Open  Campus 
(study  periods) 

160 

6 

210 

8 

260 

10 

5) 

Work-Study 

50-100 

2-4 

60-120 

2-4 

75-150 

3-6 

6) 

Career  Opportunities 

25-50 

1-2 

30-60 

1-2 

35-75 

1-3 

7) 

Research  Projects 

50 

2 

65 

2 

80 

3 

(<*) 

- (7)  combined 
(25  percent) 

250 

II-14 

325 

13-16 
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Approval  is  required 

from  the  Department  of  Education 

by  Chapter 

71  of  the  General  Laws. 

AU 

programs  must  provide  minimal  school 

time  of  180  days 

and  5 hours 

for  elementary 

students  and  Si  hours 

each  day  for  secondary  students. 
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AN  INTRODUCTION  TO  THE  SYSTEMS 
CHAPTER  IV  - 1 


The  clear  need  for  a more  rational  approach  to  the  design,  construction 
and  alteration  of  buildings  has  led  to  widespread  interest  in  the  con- 
cept of  systems-  The  systems  approach  is  based  on  recognition  of  the 
essential  relationships  between  subsystems  and  components  in  determining 
the  overall  cost  and  performance  of  buil dings  - 

The  "systems  approach11  is  a strategy  of  problem  definition  and  solution 
which  emphasizes  the  interactions  between  problem  elements  and  between  the 
immediate  problem  and  its  larger  context;  it  specifically  avoids  traditional 
methods  of  independent  or  ad  hoc  treatment  of  the  various  elements.  To  put 
it  slightly  differently,  the  "systems  approach"  is  defined  ao  a process 
based  on  viewing  a problem  as  a set  of  interrelated,  interdependent  parts 
which  "work  together  for  the  overall  objectives  of  the  whole."*  It  thus 
becomes  the  organizing  principle  for  a design  process  wherein  decisions 
may  occur  consistently  and  rationally,  taking  into  account  all  relevant 
factors . 

When  applied  to  building  problems,  the  systems  approach  results  in  a 
process  whereby  needs  and  resources  can  be  related  effectively  to  per- 
formance, cost  and  time. 

s 

A "building  system"  is  a set  of  hardware  and  software  building  components 
which  comprise  a building  production  method.  It  may  be  further  defined 
as  a set  of  interrelated  building  parts  with  a base  of  information  which 

* C.  West  Churchman,  The  Systems  Approach,  Dell,  1968- 
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structures  the  relationship  between  the  parts  and  which  determines  how 
the  parts  may  work  together  to  accommodate  the  varying  needs  and  objec- 
tives of  a variety  of  building  programs. 

The  definition  of  a building  system  includes  not  only  the  concept  of  a 
set  of  interrelated  building  components  and  subsystems,  but  also  includes 
the  requirements  to  which  the  system  can  respond.  The  performance  range 
of  the  system  is  as  important  in  understanding  a particular  system  as  the 
way  its  components  fit  together. 

An  essential  distinction  between  the  terms  "systems  approach"  and  "building 
system"  must  be  made:  A building  system  may  or  may  not  be  created  by  the 

systems  approach,  and  the  result  of  a systems  approach  may  or  may  not  be  a 
building  system.  Put  another  way,  the  objective  of  the  systems  approach 
is  not  necessarily  to  produce  a hardware  system,  but  rather  to  allow  the 
careful  balancing  of  all  of  the  factors  affecting  the  design,  construction 
and  life  of  the  building  sought.  In  many  instances,  for  example,  the  best 
solution  to  a particular  problem  may  be  improving  an  aspect  of  the  process; 
for  example,  reorganizing  the  conventional  construction  sequence. 

The  "hardware  system"  comprises  the  physical  components  of  a building. 

The  hardware  is  often  referred  to  as  the  "kit  of  parts.1*  The  "software 
system"  is  the  rules  and  procedures  for  applying  the  hardware  system. 
Software,  the  non-physical  components  of  a building  system,  is  often 
referred  to  as  the  "set  of  rules." 

It  cannot  be  ove remp has i zed  that  a "building  system"  in  the  broad  sense 
includes  both  hardware  and  software  systems.  It  thus  encompasses  the 


3S1 


1 


total  building  process,  from  the  request  for  shelter  to  the  fulfillment 
of  that  request  with  a completed  object.  In  this  way,  analysis  of  all 
related  aspects  of  building  and  not  simply  the  construction  method  is 
undertaken;  this  permits  greater  coordination  of  tasks,  possibly  greater 
cost  savings  and  other  benefits  not  realizable  with  conventional  emphasis 
on  the  building  method,  which  accounts,  after  all,  for  only  a small  part 
of  the  total  cost  and  effort  required  to  produce  shelter. 

"Industrialization"  means  the  organized  conversion  of  raw  materials  into 
products  by  capital-intensive  activities  such  as  mechanization  and  auto- 
mation, as  opposed  to  labor-intensive  activities  such  as  organized  handi- 
craft. Organized  handicraft  is  not  industrialization,  even  though  we 
include  al J related  hand  trades  when  we  speak  of  the  "building  industry." 
Mecpan izat ion  refers  to  the  use  of  machines,  controlled  by  and  assisting 
men  in  manual  labor.  Automation  refers  to  mechanization  controlled 
automatically  by  other  machines,  such  as  computers.  Men  control  the 
production  machinery  indirectly  by  instructing  the  computer  through 
p rog  rams . 

Basically,  then,  the  systems  approach  is  concerned  with  how  to  look  at  the 
building  process;  industrialization  concentrates  on  how  to  organize  the 
process  in  order  to  achieve  an  improved  level  of  productivity.  Although 
the  systems  approach  can  be  used  independently,  no  effective  industrial- 
ization can  occur  without  the  collective  exploitation  of  systemizat ion 
and  dimensional  coordination  of  all  building  subsystems  and  components. 

The  systems  approach  is  necessary  because,  in  all  cases,  the  degree  of 
mechanization  needed  in  manufactur ing  and  assembling  subsystems  and 
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components  is  determined  through  extensive  work  planning.  To  ensure  the 
widest  possible  application  of  the  procedures  and  products  of  an  industrial- 
ized process,  and  thereby  improve  the  level  of  productivity,  all  components 
must  be  coordinated,  their  interface  conditions  predetermined.  This 
facilitates  combining  in  a single  building  products  made  by  different 
manufacturers , without  waste  or  custom-fitting  of  parts. 

Glossary 

Recent  interest  in  and  popularization  of  the  systems  approach  has  brought 
into  common  usage  many  words  and  terms  which  describe  aspects  of  that 
approach.  Some  of  the  more  complex  of  these  were  discussed  above;  others 
are  defined  below: 

ADAPTABILITY:  the  capacity  of  a building  to  accommodate  changing  uses 

during  its  lifetime. 

BUILDING  SYSTEMS  INTEGRATION:  the  simultaneous  development  of  a group  of 

building  components,  traditionally  treated  independently,  to  improve  their 
combined  ^rformance  through  controlled  Interaction. 

CLOSED  SYSTEM:  a building  system  wherein  the  juxtaposition  of  the  basic 

subsystems  has  been  predetermined  In  a specific  way  so  that,  for  example, 
particular  air-conditioning  or  lighting  or  partition  products  must  be  used 
with  a specific  set  of  structural  components.  There  might  be  certain 
options  in  other  component  areas,  but  a significant  proportion  of  the  total 
building  must  use  specific  products  for  the  better  part  of  the  subsystems. 

COMPATIBILITY:  the  state  of  functional,  economic  and  aesthetic  coordina- 

tion between  two  or  more  subsystems  or  components. 
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COMPONENT:  a coordinated  group  of  parts  forming  a portion  of  a building 

subsystem. 

COST-BENEFIT  ANALYSIS:  the  simultaneous  comparison  of  alternatives  in 

terms  of  performance  and  cost. 


DIMENSIONAL  COORDINATION:  the  organization  of  dimensions  to  enable  sub- 
systems, components  and  parts  to  be  used  together  without  modification. 

FAST  TRACK  (PHASE-OVERLAPPING):  a systematic  procedure  whereby  different 
phases  of  the  design  and  construction  periods  are  overlapped  so  that  some 
begin  before  others  are  completed. 


The  main  objective  of  this  is  to  shorten  overall  project  time,  which  is 
particularly  important  at  a time  when  construction  costs  are  escalating 
at  current  rates.  Chart  1 shows  a phase  overlap  schedule  in  simple  form, 
compared  to  the  conventional  process. 
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with  an  existing  product  meeting  t 
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FIRST  COST:  construction  cost 


INCOMPLETE  SYSTEM:  a building  system  whose  hardware  and  software  com- 

ponents do  not  encompass  the  full  range  of  items  included  in  the  total 
building  production  method. 

INTERFACE:  a common  boundary  between  two  modules,  components,  parts  and/ 

or  subsystems.  The  end  of  one  subsystem  or  sub-activity  and  the  beginning 
of  another. 

LIFE  COST:  total  owning  cost  during  life  span  of  a building  including 

construction,  operation,  maintenance  and  alteration  costs. 

MODULE:  a unit  of  size  used  as  a basis  for  standardizing  the  design  and 

construction  of  building  parts  and  materials. 

OPEN  SYSTEM:  a building  system  in  which  the  subsystems  can  be  of  more 

than  one  proprietary  design  and  which  can  be  procured  from  more  than  one 
source.  The  subsystems  are  dimensionally  coordinated  and  interchangeable. 

PERFORMANCE  REQUIREMENTS:  the  performance  characteristics  that  each  sub- 

system must  provide  in  order  to  meet  project  objectives;  the  translation 
of  user  requirements  into  design  criteria  for  specific  building  components. 

PERFORMANCE  SPEC IFICATIONS:  the  formal  statement  of  performance  require- 

ments in  technical  terms  for  submission  to  industry,  which  can  respond 
with  an  existing  product  meeting  the  criteria  or  with  a new  product. 

PREBIDDING:  a process  used  in  systems  building  in  which  bids  for  a supply 
and  installation  of  subsystems  are  requested  prior  to  bidding  for  the 
general  contract  work. 
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RATIONALIZED  TRADITIONAL  SYSTEM:  a building  system  which  optimizes  the 

use  of  conventional  building  products. 

SUBSYSTEM:  an  interdependent  group  of  components  performing  one  indepen- 

dent function,  e.g.,  the  HVAC  subsystem;  an  element  of  a building  system. 

SYSTEMS  ANALYSIS:  examination  of  the  effects  of  the  interactions  between 

the  elements  of  a system  on  the  individual  performance  of  elements  and  on 
the  total  performance  of  the  system. 

USER  NEEDS:  those  requirements  originating  in  the  needs  of  various  users 

that  must  be  met  by  the  programming,  design,  construction  and  operation 
of  a bull  ding. 
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ADVANTAGES  OF  SYSTEMS 


CHAPTER  IV  - 2 


o 

ERIC 


The  advantages  of  a systems  approach  in  school  construction  lie  mainly 
in  the  thoroughness  of  the  planning.  All  job  activities  from  programming 


as  a single  process  and  thus  the  organization  and  execution  of  the  project 
can  be  more  efficient.  Thorough  analysis  facilitates  more  efficient 
scheduling  as  well  as  anticipation  of  potential  difficulties.  A systems 
approach,  of  course,  can  be  used  up  to  a point  in  conventional  construction, 
but  when  combined  with  the  use  of  building  systems,  it  has  even  more  sig- 
nificant advantages.  The  chart  on  this  page  compares  conventional  and 
systems  approaches  and  shows  the  relevant  differences  in  the  two  processes. 

The  advantages  of  systems  building  are  the  following:* 

Increased  Flexibility 

An  integrated  building  system  is  the  result  of  a study  of  how  building 
elements  are  put  together.  To  provide  for  flexibility,  the  study  includes 
how  to  add  to  and  subtract  from  the  building.  A great  deal  of  planning 
and  coordination  (part  of  the  total  systems  approach)  is  required  to  do 
this,  but  the  resulting  system  makes  it  quicker,  simpler,  cheaper  and 
quieter  to  make  changes. 

Materials  and  details  are  chosen  or  designed  to  go  together  in  a variety 
of  ways.  Standardization  is  employed  to  ensure  that  the  same  products 


* The  following  discussion  is  adapted  from  Systems  Analysis  for  a <rNew 
Generat ion1 1 of  Mil itary  Hospitals,  Vol . 9 Appendix:  8uilding,  Sys terns 
in  MilitaTy  Hospitals,  a report  compYetecT  for  the- Advanced  Kesearcn 
Projects  Agency  of  the  Department  of  Defense  by  Arthur  D.  Little,  Inc. 

Vol.  9 was  prepared  for  ADL  by  SRS  Consultants,  Inc.  and  Campbell,  Aldrich, 


and  funding  to  construction  and  planning  for  later  modification  are  viewed 


and  Nulty,  Architects. 


TRADITIONAL  APPROACH  TO  BUILDING 

llr«»r  process : itttle  problem  prediction, 

Little  utilization  of  correctors  end  Industry  at  design  stage. 

Functions  fragmented;  poor  continuity  from  design  to  construct  Ion. 

Building  process  subject  to  delays  and  Interruptions  for  review  and  approvals. 
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can  be  used  everywhere.  Access  is  provided  at  the  places  where  it  is 

(elements  such  as  windows,  do 

needed.  Costs  of  products  are  correlated  with  their  frequency  of  change, 

systems  building  includes  a g 

so  that  resources  are  not  wasted  on  elements  which  need  to  be  replaced 

by  carrying  out  in  the  factor 

frequently,  and  also  so  that  quality  is  not  shortchanged  on  elements  that 

out  on  the  site  by  time-consu 

need  it.  Prefabricat ion  is  employed  to  achieve  the  necessary  level  of 

designed  on  a modular  basis, 

quality  control  to  insure  that  interchange  of  standard  parts  is  possible. 

be  eliminated.  Because  proce 

The  system  is  also  correlated  with  plans  *to  locate  structure  and  services 

scheduling  can  also  be  tighte 

in  ways  that  do  not  inhibit  change  and  growth. 

In  addition  to  savings  on  the 

Reduced  Desiqn  and  Construction  Time 

selves,  the  two  phases  can  be 

Ordinarily,  construction  begii 

There  are  three  ways  in  which  building  systems  can  be  used  to  save  time: 

documents  are  complete.  Cons 

Time  is  saved  on  design  and  working  drawings.  The  primary  gain  is  in  the 

a layout  exists  which  is  base* 

working  out  of  subsystems  relationships.  Since  a rationale  for  this  will 

system. 

already  exist,  planning  can  be  carried  out,  knowing  that  as  long  as  the 

One  way  to  'do  this  is  to  divi< 

constraints  imposed  by  the  system  are  observed,  the  parts  will  fit 

the  first  for  the  fixed  elemer 

together.  This  removes  from  the  architects  and  engineers  the  burden  of 

ones.  Since  the  fixed  element 

one  of  the  least  efficient,  most  time-consuming,  and  least  rewarding 

receive  any  internal  layout,  i 

aspects  of  the  job.  It  also  means  that  many  structural,  dimensional  and 

even  be  completed  before  the  e 

other  decisions  are  already  made.  Time  on  working  drawings  is  saved 

graraming  and  preliminary  plane 

because  standard  details  can  be  used.  Standardization  insures  that  there 

the  confines  of  the  structural 

will  be  fewer  special  conditions,  that  details  will  have  been  well  worked 

of  standard  dimensions  assures 

out,  and  that  the  time  required  for  working  out  and  drawing  details  will 

arrangement.  3esides  reducing 

be  greatly  reduced.  (Non-system  elements  and  details  will  still  exist, 

internal  planning  until  closer 

of  course,  and  will  be  treated  conventionally.) 

plan  to  become  obsolete,  and  r 

Time  is  also  saved  on  construction.  The  major  gain  is  through  the  use 
of  prefabr icated  parts.  All  buildings  are  prefabr icated  to  some  extent 
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(elements  such  as  windows,  doors,  mechanical  equipment,  etc.)*  but  a 
systems  building  includes  a great  deal  more.  Prefabr icat ion  saves  time 
by  carrying  out  in  the  factory  operations  which  would  otherwise  be  carried 
out  on  the  site  by  time-consuming  hand  labor.  Because  components  can  be 
designed  on  a modular  basis,  the  necessity  for  trimming  to  size  can  also 
be  eliminated.  Because  procedures  can  be  more  clearly  predetermined, 
scheduling  can  also  be  tightened,  eliminating  some  slack  from  the  program. 

In  addition  to  savings  on  the  design  and  construction  operations  them- 
selves, the  two  phases  can  be  overlapped  (telescoped),  saving  more  time. 
Ordinarily,  construction  begins  only  when  drawings  and  other  contract 
documents  are  complete.  Construction  can  begin  much  earl ier,  however,  if 
a layout  exists  which  is  based  on  planning  principles  related  to  a building 
system. 

One  way  to  do  this  is  to  divide  the  construction  contract  into  two  parts  — 
the  first  for  the  fixed  elements,  the  second  for  the  movable  and  disposable 
ones.  Since  the  fixed  elements  are  designed  as  a standard  matrix  to 
receive  any  internal  layout,  first  phase  construction  can  proceed  and 
even  be  completed  before  the  entire  plan  is  finalized.  Accurate  pro- 
gramming and  prel iminary  planning  assures  that  the  final  plan  will  fit 
the  confines  of  the  structural  frame  and  building  envelope,  and  the  use 
of  standard  dimensions  assures  that  all  parts  will  fit  regardless  of 
arrangement.  Besides  reducing  the  total  time,  the  postponement  of  the 
internal  planning  until  closer  to  completion  gives  less  time  for  the 
plan  to  become  obsolete,  and  reduces  the  number  of  change  orders. 
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Reduced  Costs 

Building  systems  improve  cost  effectiveness  on  initial  construction  by 
increasing  prefabrication,  reducing  site  labor,  cutting  construction  time, 
enabling  an  earlier  start,  facilitating  cost  control  techniques,  and 
allowing  more  contractors  to  compete.  The  major  savings,  however,  may 
be  long-range  savings  from  improved  flexibility. 

1.  Total  ownership  costs 

Total  ownership  costs  are  the  lifetime  capital  cost  plus  those 
operating  costs  which  can  be  attributed  to  the  building.  Life- 
time cost  is  the  initial  project  cost  plus  the  cost  of  changes  over 
the  life  of  the  building.  The  most  meaningful  measure  of  building 
cost  is  ownership  cost  spread  over  the  life  span  of  the  building. 


totaling  90  percent  over  the 
by  contrast,  are  rising  only 
Time,  therefore,  strongly  fa> 

3.  The  cost  of  time  \ 

TTme  is  money.  A saving  in  < 
capital  for  that  period  — a 
work,  this  is  interim  finana 
financing,  but  this  does  not 
is  essentially  borrowed  mone’ 

In  this  period  of  runway  in 
processing  and  construction 
from  advancing  the  construct 


A system-built  school  usually  costs  the  same  as  or  less  than  a con- 
ventional school.  In  the  rare  cases  when  a system-buiTt  school  does 
cost  more,  it  is  because  of  higher  performance,  especially  In  the  realm 
of  flexibility.  Since  flexibility  can  reduce  the  cost  of  changes,  the 
long-range  cost  of  even  this  system  school  may  be  less  than  the  con- 
ventional. The  system  school  has  a longer  useful  life  span  and  does  not 
have  to  pay  the  unmeasurable  price  of  changes  not  made. 

2.  Prefabrication  and  the  reduction  of  site  labor 

The  increased  use  of  factory-made  components  decreases  the  use 
of  site  labor,  one  of  the  most  expensive  and  inefficient  parts 
of  the  job.  Wages  in  the  building  trades  are  presently  skyrocket- 
ing, with  some  recent  union  contracts  being  signed  for  increases 


4.  Cost  controls 

Building  costs  are  notorious 
practice  of  underestimating  < 
paring**)  has  been  criticized: 

Building  systems  facilitate 
The  use  of  the  standard  deta 
on  future  jobs,  and  permits  a 
materials  and  techniques  to  : 
change.  The  result  is  more  < 
realistic  future  cost  estima 


* Engineering  News  Record,  June 
**  Architectural  Record,  October 


total  Ing  90  percent  over  the  next  three  years:-*  Factory  wages, 
by  contrast,  are  rising  only  at  the  rate  of  the  cost  of  living* 
Time,  therefore,  strongly  favors  a switch  to  more  prefabrication. 

3.  The  cost  of  time 

Tfme  is  money.  A saving  in  construction  time  saves  interest  on 
capital  for  that  period  — a significant  savings.  In  civilian 
work,  this  is  interim  finance.  Government  jobs  do  not  have  interim 
financing,  but  this  does  not  change  the  fact  that  the  money  spent 
is  essentially  borrowed  money  and  interest  is  being  paid  on  it. 

In  this  period  of  runaway  inflation,  another  saving  from  quicker 
processing  and  construction  is  the  lower  contract  price  resulting 
from  advancing  the  construction  date  one  or  two  years. 


4.  Cost  controls 

Building  costs  are  notoriously  difficult  to  predict.  The  chronic 
practice  of  underestimating  costs  (with  resultant  later  ncheese- 
paring**)  has  been  criticized**  but  continues  nevertheless. 

Building  systems  facilitate  the  creation  of  a data  bank  on  costs. 
The  use  of  the  standard  details  and  components  provides  feedback 
on  future  jobs,  and  permitsa  process  of  continuing  evaluation  of 
materials  and  techniques  to  select  those  to  retain  and  those  to 
change.  The  result  is  more  cost-effective  buildings  and  more 


realistic  future  cost  estimates. 


* Engineering  News  Record.  June  4,  1970,  p.  45* 
v*  Architectural  Record.  October,  1968,  P*  169* 
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Improved  Quality  and  Performance 


Building  systems  can  improve  quality  and  performance  in  three  ways: 

User  needs  can  be  identified  systematically  and  translated  into  performance 
criteria.  Until  user  needs  are  clearly  defined,  it  is  impossible  to  be 
sure  they  are  being  satisfied.  Performance  specifications  go  beyond  simple 
building  specifications.  For  instance,  there  is  no  point  in  specifying 
high  sound  reduction  for  partition  systems  if  a lightweight  door  negates 
the  benefits  of  the  partitions.  And  more  fundamentally,  exactly  why  and 
where  sound  reduction  is  really  needed  must  be  understood.  On  a normal 
project,  limitations  of  time  and  money  prevent  questions  such  as  these 
from  being  investigated  thoroughly.  A systems  study  can  identify  the  needs 
and  evaluate  all  the  alternatives,  and  establish  how  products  may  be  used 
together  effectively.  The  results  of  this  analysis  can  then  benefit  all 
future  projects.  Quality  will  be  assured  in  the  places  where  it  matters. 

Replacing  hand  work  with  factory-produced  articles  reduces  human  error  and 
insures  a uniform  level  of  quality.  A machine  can  produce  higher-quality 
finishes,  and  bulk  buying  may  permit  better  materials  to  be  used. 

Thirdly,  adequate  preplanning  of  costs  can  help  avoid  the  al 1 -too- frequent 
last-minute  cutting  or  "cheese-paring,'1  so  that  the  intended  level  of 
quality  can  be  maintained.  If  any  cuts  need  to  be  made,  it  will  be  known 
in  advance  and  the  program  can  be  adjusted  accordingly. 
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EXAMPLES  OF  SYSTEMS  IN  USE  FOR 

SCHOOLS 

CHAPTER  SV  - 3 

Since  SCSD,  there  have  be 

Historical  Backqround 

educational  facilities  in 

tive  structures  have  been 

The  196G's  narked  the  emergence  of  the  systems  approach  In  school  con- 

cedures have  been  tried,  * 

struction  in  the  Uni  tec  States.  It  developed  in  response  to  the  rapidly 

have  been  tested;  further, 

increasing  school -age  population  (postwar  baby  boom),  the  competition  for 

compass  other  building  tyf 

limited  and  restricted  public  construction  funds,  the  growing  pressure  for 

these  systems  projects  fol 

broad  educational  innovation,  and  the  construction  industry's  inability  to 

cursory  at  best,  but  it  sh 

meet  the  resultant  demand  by  traditional  methods. 

"state  of  the  art"  in  the 

A model  for  a solution  to  this  problem  already  existed  in  the  experiences 

valuable  background  mater i 

4» 

of  postwar  England,  when  a rapid  increase  in  school-age  population,  coupled 

projects. 

with  extensive  reconstruction  needs,  created  a construction  demand  which 
could  not  be  met  with  conventional  methods.  Rational  analysis  of  the 

Objectives 

situation  showed  that  industrialization  of  part  of  the  construction  process 

The  main  objectives  of  all 

was  essential  to  provide  the  volume  of  construction  required  in  the  time 

of  course,  the  goals  of  sy: 

available.*  Thus  a system  of  integrated  hardware  components  was  developed 

1 . to  reduce  costs  by  rei 

for  schools  to  derive  the  benefits  of  bulk  orders  and  the  continuity  of 

of  the  possibilities  < 

production  assured  by  a sustained  building  program. 

2.  to  increase  the  adapts 

There  was  a parallel  between  the  Britain  of  the  ,-40,s  and  'SO's  and  the 

the  quality  of  the  edi 

America  of  the  early  '60's.  In  1 96 1 an  occasion  arose  to  apply  the  systems 

A number  of  the  projects  hi 

method  in  a number  of  rapidly  growing  suburban  school  districts  in  California. 

systems  project  in  the  Unit 

A dynamic  group  of  people  committed  to  the  swift  completion  of  the 

into  a large  enough  market 

schools  required  by  the  districts  worked  with  educators,  architects  and 

own  expense,  with  the  long- 

rep resentat ives  of  industry  to  draft  the  first  American  school  systems 

climate  for  systems  bidding 

program,  called  School  Construction  Systems  Development  (SCSD) . 
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* England  had  to  replace  approximately  one  third  of  its  schools  after 
World  War  II,  in  addition  to  keeping  pace  with  new  demand. 
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to  procure  SCSD  products  th 
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SYSTEMS  IN  USE  FOR 

SCHOOLS 

3 

Since  SCSD,  there  have  been  numerous  systems  projects  involved  with 
educational  facilities  in  North  America.  Differing  legal  and  administra- 
tive structures  have  been  created,  various  bidding  and  construction  pro- 

:e of  the  systems  approach  in  school  con- 

cedures  have  been  tried,  and  alternative  approaches  to  building  systems 

t.  It  developed  in  response  to  the  rapidly 

have  been  tested;  further,  the  systems  approach  has  been  extended  to  en- 

on (postwar  baby  boom),  the  competition  for 

compass  other  building  types.  Capsule  histories  of  the  most  important  of 

construction  funds,  the  growing  pressure  for 

these  systems  projects  follow.  Of  necessity,  the  treatment  of  each  is 

and  the  construction  industry's  inability  to 

cursory  at  best,  but  ?t  should  serve  to  acquaint  the  reader  with  the 

:raditional  methods. 

’’state  of  the  art11  in  the  early  1970's.  The  summaries  should  provide 

problem  already  existed  in  the  experiences 

valuable  background  material  for  those  contemplating  or  planning  systems 
projects . 

•id  increase  in  school-age  population,  coupled 

needs,  created  a construction  demand  which 

Ob  jectives 

onal  methods.  Rational  analysis  of  the 

alization  of  part  of  the  construction  process 

The  main  objectives  of  all  seven  projects  discussed  in  this  chapter  are, 

olume  of  construction  required  in  the  time 

of  course,  the  goals  of  systems  building  in  general.  These  are: 

integrated  hardware  components  was  developed 

1.  to  reduce  costs  by  reducing  construction  time  and  taking  advantage 

fits  of  bulk  orders  and  the  continuity  of 

of  the  possibilities  of  an  aggregated  market, 

ned  building  program. 

2.  to  increase  the  adaptability  of  educational  buildings  and  improve 

he  Britain  of  the  '40's  and  '50's  and  the 

the  quality  of  the  educational  environment. 

n 1961  an  occasion  arose  to  apply  the  systems 

A number  of  the  projects  had  additional  specific  goals.  SCSD,  the  first 

growing  suburban  school  districts  in  California. 

systems  project  in  the  United  States,  was  interested  in  aggregating  projects 

litted  to  the  swift  completion  of  the 

into  a large  enough  market  to  induce  industries  to  develop  systems  at  their 

cts  worked  with  educators,  architects  and 

own  expense,  with  the  long-term  goal  of  creating  a genuinely  competitive 

draft  the  first  American  school  systems 

climate  for  systems  bidding.  Schoolhouse  Systems  Project  (SSP)  decided 

ction  Systems  Development  (SCSD) . 

to  procure  SCSD  products  through  volume  purchasing  in  order  to  introduce 

94 

oxi  one  third  of  its  schools  after 

0 k ] .pace  with  new  demand. 
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the  systems  development  concept  to  Florida.  The  Metropolitan  Toronto 

Orqan izat ion 

School  Board  Study  of  Educational  Facilities  (SEF)  had  the  long-range 

SCSD  was  initiated  in  response  tc 

goal  of  furthering  the  development  of  a “North  American  building  system" 

district  in  San  Jose.  Three  new 

which  would  be  able  to  offer  several  compatible  alternatives  for  each 

district  under  the  state  aid  pro< 

subsystem. 

restrictions  on  proposed  faciliti 

The  Great  High  Schools  (GHS)  program,  which  was  never  completed,  had  a unique 

Facilities  Laboratories  (EFL)  an< 
Stanford  University  convinced  th< 

objective,  namely,  to  eliminate  de  facto  segregation  in  Pittsburgh  by  cen- 

an  industrial i zed-component  bu i 1 < 

tralizing  the  City  into  five  high  school  attendance  districts.  It  was  also 

schools  at  moderate  cost.  ( 

thought  that  improvement  of  city  schools  might  help  stop  the  flow  of  middle 

class  residents  to  the  suburbs. 

A large  grant  from  EFL  aided  the 
marke  Thirteen  school  district 

The  British  Columbia  project  is  only  in  its  initial  stages,  but  it  was 

Commission  on  School  Constructioi 

included  in  our  discussion  because  its  objectives  and  scope  have  obvious 

22  schools,  or  $20-$40  million  w< 

parallels  to  the  situation  in  Massachusetts.  It  was  the  intent  of  the 

was  an  incentive  for  manufacture! 

British  Columbia  School  Trustees  Association  to  establish  a continuing 

Administered  by  the  Stanford  Uni\ 

program  of  monitoring  school  construction  and  to  carry  out  careful  plan- 

consisted ultimately  of  a projeci 

ning  of  human  and  material  resources  on  a reg Tonal  basis. 

architect,  four  additional  archil 

SCHOOL  CONSTRUCTION  SYSTEMS  DEVELOPMENT  (SCSD),  CALIFORNIA 

suiting  engineer,  and  a financia 
Fi nance. 

The  first  American  school  systems  program,  SCSO,  had  to  deal  with  most  of 

Procedure 

the  problems  later  systems  projects  have  encountered;  none  of  SCSD's  suc- 

After the  market  was  established, 

cessors  have  been  completely  free  of  its  influence.  Its  product  development 

an  appropriate  response.  Problei 

program  caused  African  manufacturers  to  work  together  in  a way  they  had 

interviews  with  architects,  unior 

not  previously  done.  The  program  created  a handful  of  coordinated  products 

Taking  into  consideration  user  m 

for  use  in  four  subsystems.  -These  products  have  spawned  over  200  more  coor- 

were made  on  flexibility,  atmospl 

dinated  building  components. 

acoustics.  Vertical  and  horizoni 

396 

31 

396 


201 


s Metropolitan  Toronto 
■F)  had  the  long-range 
American  building  system1* 
alternatives  for  each 


never  completed,  had  a unique 
at  ion  in  Pittsburgh  by  cen- 
ance  districts.  It  was  also 
help  stop  the  flow  of  middle 

tial  stages,  but  it  was 
as  and  scope  have  obvious 
t was  the  intent  of  the 
establish  a continuing 
o carry  out  careful  plan- 
nal  basis. 

CALIFORNIA 


Organ izat ion 

SCSO  was  initiated  in  response  to  the  needs  of  a rapidly  growing  school 
district  in  San  Jose*  Three  new  high  schools  were  to  be  built  in  the 
district  under  the  state  aid  program,  which  imposes  severe  budgetary 
restrictions  on  proposed  facilities.  Representatives  of  the  Educational 
Facilities  Laboratories  (EFL)  and  of  the  School  Planning  Laboratory  at 
Stanford  University  convinced  the  superintendent  of  the  district  that 
an  indust r ial i zed-component  building  system  could  provide  high  quality 
schools  at  moderate  cost. 

A large  grant  from  EFL  aided  the  initiators  in  establishing  an  aggregated 
market.  Thirteen  school  districts  combined  to  form  the  First  California 
Commission  on  School  Construction  Systems,  which  had  an  immediate  need  for 
22  schools,  or  $20-$*f0  million  worth  of  buildings.  This  guaranteed  market 
was  an  incentive  for  manufacturers  to  develop  the  required  products. 
Administered  by  the  Stanford  University  School  Planning  Laboratory,  SCSO 
consisted  ultimately  of  a project  coordinator  (an  educator),  a project 
architect,  four  additional  architects,  an  architectural  assistant,  a con- 
sulting engineer,  and  a financial  consultant  from  the  State  Department  of 
Fi nance. 


, had  to  deal  with  most  of 
tered;  none  of  SCSD‘s  suc- 
nce.  Its  product  development 
ogether  in  a way  they  had 
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Procedure 

After  the  market  was  established,  educational  needs  were  studied  to  ensure 
an  appropriate  response.  Problems  were  ident if led . by  conducting  extensive 
interviews  with  architects,  union  officials,  manufacturers  and  educators. 
Taking  into  consideration  user  needs  and  industry  capability,  decisions 
were  made  on  flexibility,  atmospheric  control,  lighting  standards  and 
acoustics.  Vertical  and  horizontal  dimensional  modules  were  selected. 
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Performance  specifications,  which  state  in  technical  terms  what  a particular 
component  must  do,  were  initially  written  for  four  subsystems:  structure; 

heating,  ventilating  and  air-conditioning  (HVAC) ; 1 ighting/cetl ing;  and 
interior  partitions.  Casework  and  lockers  were  added  later.  An  important 
aspect  of  the  SCSD  performance  specifications  was  the  requirement  that 
manufacturers  state  compatibility  with  other  subsystems  and  delineate  the 
cost  penalties  inherent  in  possible  combinations. 

The  bidding  was  a complicated  process,  partly  because  of  the  newness  of 
the  approach.  Before  the  bid  period,  a two  day  "prebid1*  conference  was 
held  at  Stanford  to  interest  manufacturers  in  the  SCSD  program  and  to 
acquaint  them  with  the  new  procedures,  especially  with  the  use  of  per- 
formance specifications  in  an  architectural  context.  The  conference  also 
gave  manufacturers  the  opportunity  to  meet  each  other  and  form  alliances. 

During  the  bid  process  itself  a mid-term  review  session  was  held,  partly 
to  clarify  any  potential  misunderstandings  and  partly  to  "arrange  marriages11 
among  component  manufacturers  to  insure  the  required  compatibility.  After 
a bid  development  period  of  five  months,  bids  were  received,  and  winners 
were  nominated  by  the  commission  on  the  recommendation  of  SCSD.  The  legality 
of  performance  specifications  was  contested  by  a losing  bidder  in  a court 
case  from  which  the  commission  emerged  successful.* 

A mock-building  of  3,600  square  feet  was  built  at  Stanford  using  SCSD 
components  in  order  to  test  performance  and  work  out  interface  conditions. 
After  this  period  of  testing  and  "debugging,11  a catalog  of  components  was 
developed  for  use  by  individual  architects  on  individual  SCSD  schools. 


* Virginia  Metal,  a partitions  manufacturer,  was  low  bidder  in  that  com- 
ponent category  but  was  rejected  on  the  basis  of  a clear  inability  to 
meet  the  performance  specifications.  The  company  brought  the  case  to 
court  and  lost. 
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2 in  technical  tenrts  what  a particular 

It  was  the  responsibility  of  each  local  school  board  to  hire  its  own 

ten  for  four  subsystems:  structure; 

architect,  to  monitor  the  design,  and  to  manage  the  bidding  and  building 

ing  (HVAC) ; lighting/ceiling;  and 

of  each  school  in  its  jurisdiction.  The  general  contractor  on  each  job 

<ers  were  added  later.  An  important 

was  responsible  for  management  and  coordination  of  all  the  work,  but  for  ; 

nations  was  the  requirement  that 

the  construction  and  cost  of  non-systems  elements  only. 

pother  subsystems  and  delineate  the 
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Evaluation  * 

[partly  because  of  the  newness  of 

i 

The  thirteen  SCSD  schools  which  were  eventually  built  represented  a sharp 

a two  day  "prebid"  conference  was 

reduction  from  the  original  program  of  twenty-two.  The  schools  are  varied 

• < 

rers  in  the  SCSD  program  and  to 

in  design,  which  shows  that  a system  of  building  components  is  flexible  . 

especially  with  the  use  of  per- 

enough  to  accommodate  various  architectural  interpretations. 

tural  context.  The  conference  also 

While  SCSD  provided  a fixed  price  for  the  components,  it  could  not  guarantee 

neet  each  other  and  form  alliances. 

the  prices  for  a whole  school,  since  the  SCSD  components  account  for  only 

rm  review  session  was  held,  partly 

about  half  the  cost  of  the  building.  The  certainty  about  the  cost  of  SCSD 

ings  and  partly  to  "arrange  marriages11 

components,  however,  provided  the  opportunity  for  school  men  and  architects 

2 the  required  compatibility.  After 

to  use  this  cost  saving  on  other  things  which  they  could  not  previously  1 

5,  bids  were  received,  and  winners 

afford.  Some  superintendents  involved  in  SCSD  have  conmented:  "You  don*t  | 

2 recommendation  of  SCSD.  The  legality 

spend  less,  but  you  get  more  for  what  you  spend."  | 

2Sted  by  a losing  bidder  in  a court 

-< 

The  results  of  SCSD  in  terms  of  project  delivery  time  are  inconclusive.  Some  ? 

1 

successful  .* 

projects  had  shorter  than  conventional  delivery  times  and  some  did  not.  It  is  | 

as  built  at  Stanford  using  SCSD 

probably  that  much  potential  advantage  was  lost  because  SCSD  was  a first-time  effort.  J 

2 and  work  out  interface  conditions. 

Generally,  SCSD  components  met  the  performance  specifications  and  flexibility  -f 

gging,"  a catalog  of  components  was 

j 

requirements.  It  is  true,  however,  that  users  have  only  passively  exploited  ; 

2Cts  on  individual  SCSD  schools. 

the  higher-quality  environment  and  have  made  little  use  of  the  available 
flexibility.  This  may  be  because  the  educators  have  failed  to  educate  the 
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Because  it  was  the  pioneer  school  systems  program  in  North  America,  SCSD 

spared  individual  school  districts  the 

set  a number  of  precedents  for  ail  future  programs  of  this  kind.  The  use 

selves  into  a client  group.  Although  t 

of  performance  specifications  as  contract  documents  is  now  standard  pro- 

went  through  two  SCSD  procedures:  bulk 

cedure.  Indeed,  the  SCSD  performance  specifications  were  used  as  the 

tions.  The  program  administrators  inte 

basis  of  the  specifications  of  at  least  several  other  projects. 

SCSD  and  other  systems  projects  through 

Other  procedures  which  have  become  standard  include  market  aggregation 

Procedure 

for  product  development,  bulk  purchasing,  and  mandatory  interfacing. 

In  October,  1966,  a feasibility  study 

The  SCSD  program  had  some  side  effects  as  well.  While  nominated  manu- 

on the  findings  and  recommendations  was 

facturers  worked  on  the  SCSD  system,  the  unsuccessful  bidders  were  developing 

month  performance  specifications  were  1 

and  marketing  their  products  elsewhere.  Thus  components  became  available 

Between  October,  1967,  and  October,  196 

on  the  open  market,  and  hundreds  of  facilities  have  since  been  built  with- 

bid with  a construction  budget  of  $30,0 

out  the  necessity  of  establishing  a consortium  or  other  *^rmal  mechanisms. 

square  feet,  or  more  than  20  percent  of 

The  systems  approach  became  a vital  element  of  the  building  c* imate  in 

for  that  period.  These  projects  compri 

North  America. 

number  of  smaller  ones.  The  three  mai r 
541,000  square  feet)  were  bid  by  Decemt 

SCHOOLHOUSE  SYSTEMS  PROJECT  (SSP) , FLORIDA 

the  Commissioner's  Advisory  Committee  c 

The  SSP  building  program  achieved  its  limited  goals  of  cost  savings  and 

mended  a moratorium  to  allow  time  for  « 

reductions  in  construction  delivery  time  through  bulk  purchasing.  Rather 

ment  of  Education  could  extend  aid  to  < 

than  developing  new  products,  SSP  simply  used  without  modification  the 

receive  bids  and  administer  bulk  purchc 

products  originally  developed  for  SCSD. 

such  programs  (475,000;  79,000;  and  61, 
During  the  moratorium,  performance  spec 

Organization 

requirements  for  kindergarten  through  ! 
main  program,  SSP-4,  was  scheduled  for 

The  School  house  Systems  Project  was  organized  in  1966.  Conceived  and 

coordinated  by  the  Florida  State  Department  of  Education  in  Tallahassee, 

SSP  is  headed  by  the  State  Commissioner  of  Education,  an  educator  and  an 

. * This  group,  headed  by  State  Senator 
members  from  the  Associated  General 

architect.  Because  of  its  sponsorship  by  the  state  agency,  the  project 

Association,  the  Florida  Engineerin' 
the  Florida  School  Board  Associatioi 
intendents  of  Schools,  and  the  Flor 
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spared  individual  school  districts  the  task  of  legally  organizing  them- 
selves into  a client  group.  Although  there  was  no  development  work,  SSP 
went  through  two  SCSO  procedures:  bulk  bidding  and  performance  specifica- 

tions. The  program  admin istrators  intended  to  buy  products  developed  for 
SCSD  and  other  systems  projects  through  volume  purchasing. 

Procedure 

In  October,  1966,  a feasibility  study  was  initiated,  and  a program  based 
on  the  findings  and  recommendations  was  begun  in  July,  1967-  In  that 
month  performance  specifications  were  issued  for  four  component  categories. 

Between  October,  1967,  and  October,  1969,  thirty  separate  school  projects  were 
bid  with  a construction  budget  of  $30,000,000  and  an  area  of  around  2,000,000 
square  feet,  or  more  than  20  percent  of  new  school  construction  in  Florida, 
for  that  period*  These  projects  comprised  three  main  SSP  programs  and  a 
number  of  smaller  ones.  The  three  main  programs  (280,000;  **85,000;  and 
541,000  square  feet)  were  bid  by  December,  1968.  The  following  spring 
the  Comniss ioner *s  Advisory  Committee  on  School  Building  Research*  recom- 
mended a moratorium  to  allow  time  for  evaluation.  Meanwhile,  the  Depart- 
ment of  education  could  extend  aid  to  any  local  districts  organized  to 
receive  bids  and  administer  bulk  purchasing  programs  themselves.  Three 
such  programs  (475,000;  79,000;  and  61,000  square  feet)  were  carried  out. 
During  the  moratorium,  performance  specifications  were  revised  and  user 
requirements  for  kindergarten  through  12th  grade  rewritten.  The  fourth 
main  program,  SSP-4,  was  scheduled  for  bidding  early  in  1971. 


* This  group,  headed  by  State  Senator  Ralph  Poston  of  Miami,  included 
members  from  the  Associated  General  Contractors,  the  Building  Trades 
Association,  the  Florida  Engineering  Society,  the  Florida  A.I.A., 
the  Florida  School  Board  Association,  the  Association  of  County  Super- 
intendents of  Schools,  and  the  Florida  State  Legislature. 
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SSP  can  be  considered  a successful  program.  The  project  delivery  time 
of  systems-bui 1 t schools  was  44.6  percent  shorter  than  that  of  conventional 
schools.  While  costs  of  school  construction  In  Florida  have  risen  by  as 
much  as  40  percent  a year,  the  costs  of  systems  schools  have  actually 
declined,  as  the  following  chart  shows: 


July  *967  Jan  1968  July  1968  Jan  1969  July  1969  Jan  1970 


llillllll  All  Construction  I IIS  Mew  School  Construction  |||  Systems  School  Construction 

FLORIDA  CONSTRUCTION  COSTS 

Some  interesting  information  on  cost  has  emerged  which  is  worth  discussing 
in  detail.  There  is  evidence  that  when  components  were  bid  for  500,000 
square  feet  of  construction  for  the  SSP  program,  the  cost  of  the  prebid 
systems  was  as  much  as  20  percent  lower  than  the  cost  of  conventional 
construction  for  the  same  square  footage,  as  shown  in 1 the  following 
chart.  Nevertheless,  the  total  cost  of  the  schools  which  used  these 
prebid  systems  was  only  3 percent  lower  than  conventional  examples. 
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SSP  SYSTEMS  COSTS  (STRUCTURE,  CEILING-LIGHTING,  HVAC) 

One  reason  for  this  may  be  that  budgets  are  generally  prepared  for  schools 
without  taking  into  consideration  whether  systems  will  be  used  or  not. 

When  an  architect  saves  money  on  systems,  he  can  use  the  cost  savings 
to  improve  the  quality  of  the  environment  and  better  meet  program  require- 
ments. This  corroborates  the  SC SD  superintendent's  view  of  increased  value 
for  similar  costs. 

SSP  has  made  the  systems  approach  widely  accepted  in  Florida.  Besides  the 
programs  mentioned  above,  two  new  programs  have  been  initiated.  User  needs 
studies  are  nearly  complete  for  a program  for  universities  and  community 
colleges  and  are  in  progress  for  a program  of  portable,  temporary  systems 
buildings  for  educational  uses. 
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GREAT  HIGH  SCHOOLS  (GHS) , PITTSBURGH 

The  GHS  program  was  an  ambitious  and  far-reaching  program  which  involved  not 
only  systems  development  but  also  a restructuring  of  the  Pittsburgh  high 
school  system  to  eliminate  de  facto  segregation.  It  is  a good  example  of  a 
program  of  high  technical  potential  which  the  vagaries  of  politics  interrupted. 

Organ izat ion 

The  decision  to  reorganize  Pittsburgh*s  high  school  system  into  five  campuses 
made  adopting  a systems  approach  highly  practical  by  guaranteeing  a suffi- 
ciently large  market  for  systems  components.  Formally  announced  by  the 
Pittsburgh  Board  of  Public  Education  in  1966,  the  Great  High  Schools  project 
actually  began  two  years  earlier  with  a site  location  and  physical  planning 
study  by  Urban  Design  Associates  of  Pittsburgh  and  a lengthy  analysis  of 
Pittsburgh*s  educational  needs  by  the  Center  for  Field  Studies  of  the  Harvard 
Graduate  School  of  Education-  After  the  City  of  Pittsburgh  passed  a $50  million 
bond  issue  for  building  new  educational  facilities  and  remodeling  old  school 
plants,  the  board  named  the  architects  and  educational  specifiers  for  the 
project.  The  team  of  project  consultants  included  educational  consultants, 
coordinating  structural  engineers,  coordinating  mechanical  and  structural 
engineers,  building  systems  consultants,  cost  consultants,  and  architects. 

Procedure 

Preliminary  research  included  studies  on  the  integration  of  mechanical  and 
electrical  services,  electronic  teaching  aids  and  related  equipment,  intra- 
project communication,  the  Pittsburgh  school  food  service,  construction 
schedul ing,  and  a comparative  cost  analysis.  After  a thorough  review  of  city 
and  state  codes  and  of  the  GHS  educational  specifications,  performance  criteria 
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were  developed  to  ensure  that  the  system  would  meet  the  objectives  of 
economy  and  flexibility. 

The  system  components  were  divided  into 'major  and  minor,  depending  on 
their  significance  to  the  building  as  a whole.  Major  components  were 
structure,  HVAC,  lighting/ceiling,  partitions,  exterior  wal 1 and  glazing, 
and  service  distribution.  Minor  components  were  cabinets,  laboratory 
furniture,  furniture,  carrels  and  educational  equipment,  lockers,  and 
exterior  furniture  and  equipment.  The  design  team  directed  its  primary 
effort  toward  the  major  components,  but  determined  the  best  design,  manu- 
facturing and  installation  procedures  for  the  minor  components  as  well. 

The  systems  consultant  prepared  performance  criteria  to  be  used  as  a design 
guide  by  the  design  consultants  in  developing  the  basic  building  subsystems. 
These  criteria  served  as  the  bridge  between  educational  specifications  and 
design  solutions. 

In  deciding  how  best  to  develop  and  implement  the  GHS  system,  a number  of 
procedural  alternatives  were  considered.  The  alternative  selected  for  the 
major  components  was  termed  ^Volume  bidding,  consultant  design  team*.11  In 
this  process,  the  design  work  on  the  desired  item  is  performed  by  the  owner's 
design  team  and  volume  purchasing  is  used  to  procure  it.  The  design  cost 
is  thus  abosrbed  by  the  owner  rather  than  the  manufacturer.  This  is  a 
particularly  effective  approach  when  the  manufacturer  is  not 
equipped  to  do  the  necessary  conceptual  work  Snd  when  a development  team 
exists  from  the  beginning  of  the  system  study. 

The  subsystems  were  to  be  bid  pr»or  to  detailed  facility  design.  This 
sequence  has  many  advantages,  especially  for  estimating  costs  and  providing 
accurate  information  on  which  to  base  design.  Construction  scheduling  can 
be  speeded  up  because  manufacturing  work  can  proceed  in  advance  of  the 
construct  ion  process.  ^ 
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Eval uat ion 

The  GHS  project  was  never  carried  out  to  completion,  primarily  because  of 
an  unforeseen  change  in  the  political  climate  of  the  City  of  Pittsburgh. 

When  the  project  was  undertaken,  there  was  tremendous  enthusiasm  for  imme- 
diate action.  Ironically,  the  ambitious  and  careful  development  phase  of 
several  years*  duration  changed  enthusiasm  to  cynicism,  and  the  project 
could  not  be  implemented.  The  political  structure  which  created  and  fos- 
tered vhe  GHS  program  has  long  since  been  supplanted,  and  the  desire  to 
integrate  a Fragmented  community  seems  to  have  disappeared.  The  inability 
of  the  project  designers  to  respond  more  rapidly  is  at  least  in  part 
responsible  for  the  collapse  of  GHS. 

STUDY  OF  EDUCATIONAL  FACILITIES  (SEF) , TORONTO 

The  SEF  program  is  one  of  the  major  successes  of  school  systems  development. 
Based  on  the  SCSD  program,  it  has  gone  far  beyond  SCSD  in  many  respects.  It 
is  generating  a wide  range  of  coordinated  building  products  that  will  become 
available  for  general  use  on  small  projects  as  well  as  large. 

Organization 

In  1965,  educators  in  Toronto  began  to  study  the  feasibility  of  applying  the 
SCSD  approach  to  their  problems.  This  resulted  in  the  establishment  of  SEF 
in  late  1965,  with  initial  funding  from  EFL,  the  Metropolitan  Toronto  School 
Board  and  the  Ontario  Department  of  Education.  The  permanent  project  staff 
is  headed  by  an  academic  director,  a technical  director,  and  an  executive 
officer,  and  includes  four  architects,  four  research  officers  and  their 
research  assistants,  as  well  as  a 23-member  advisory  committee  comprising 
both  archi tectural  and  educational  personnel - 
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Several  sequential  systems  Programs  are  planned,  each  of  which  will 
jnvolve  the  selection  of  a new  building  system.  SEF  bidding  and  evalua- 
tion procedures  will  be  updated  and  revised  as  necessary.  Although  in 
the  first  S£p  program  thirty-one  projects  were  originally  committed  for 
const ruct iont  this  estimate  dropped  to  twenty-four  schools  because  the 
province  grew  short  of  funds.  One  test  school  was  built  in  19&9*  eleven 
other  schools  were  begun  in  1969,  and  twelve  schools  were  begun  in  1970,  com- 
prises a total  of  1*3  million  square  feet.  A"  present,  three  more  schools 
total ing  210,000  square  feet  are  under  construction  in  an  extension  of 
the  program^  A seCond  major  SEF  program  will  be  initiated  in  1972. 

Procedure 

Subsystem  t> i ddcrs  were  required  to  ^prequal i fy"  themselves  by  proving 
their  ability  fuifjll  program  demands.  Each  bidder  had  to  provide 
information  Cn  ^is  financial  base,  available  technical  and  productive 
skill5*  Pr°duction  capability,  proposed  management  and  personnel,  and 
arrangements  with  labor  for  production  and  installation.  The  bid  package 
itself  Included  a description  of  the  subsystem,  evidence  of  fulfillment 
of  performance  specif ications  and  mandatory  interface  requi rements , a 
base  bid,  and  estimates  of  annual  operation  and  maintenance  costs  over  a 
five-year  Period. 

The  Performance  spec ■ f *cat ions  were  based  on  SCSD  documents.  Since 
“mandatory  interface11  was  sPecified,  each  bidder  was  required  to  list 
two  coflipatible  bidders  f°r  each  subsystem  with  which  a mandatory  inter- 
face was  requirec^  Because  bids  by  consortium  were  specifically 
discouraged,  there  was  an  exceedingly  wide  range  of  subsystems  com- 
b inat i°ns  from  which  to  select  the  SEF  system.  A computer  was  used 


to  analyze  the  cost  structure  of  the  13,000  potential ly  -compatible  bid 
combinations.  01  these,  the  30  lowest  bid  combinations  were  fully  analyzed, 
with  particular  emphasis  on  performance,  cost  structure  and  interface  con- 
ditions. The  subsystems  were  chosen  on  the  basis  of  the  best  overall 
value,  with  a balanced  emphasis  on  quality  and  cost.  Ten  bidders  were 
designated  by  the  Metro  Board  as  probable  subsystem  contractors  for  the 

following  subsystems:  structure,  atmosphere,  lighting/ceiling,  interior 

space  division,  vertical  skin,  plumbing,  electric-electronic  distribution, 

roofing,  carpet  and  casework. 

The  Roden  Public  School  (1969)  provided  the  first  full-scale  test  of 
management  procedures  and  of  the  first  SEF  building  system.  All  subsequent 
schools  were  built  or  are  being  built  under  fixed-fee  management  contracts 
with  the  general  contractor.  The  subsystem  contractor  and  general  contractor 
are  held  mutually  responsible  for  delivery  and  installation  of  the  sub- 
system components.  SEF  monitors  construction  to  check  performance  and 
maintain  the  SEF  target  rate  of  100,000  square  feet  per  month. 

Evaluation 

It  is  generally  felt  that  the  second  SEF  building  system  will  produce  txjre 
impressive  cost  savings  than  the  first,  since  the  experience  gained  in  the 
last  few  years  should  serve  to  make  management  more  efficient  and  the 
system  itself  better.  It  is  noteworthy  that  the  schools  participating 
in  the  first  SEF  program  make  up  only  30  percent  of  construction  committed 
for  1969-7].  Hence  there  remains  a large  market  beyond  tljese  projects. 

There  are  many  possibilities  for  combining  traditional  and  systems  building, 
so  school  boards  can  make  ample  use  of  the  work  done  for  SEF. 
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The  original  target  cost  for  SEF  subsystems  was  $19.l0/sq.  ft.  (Canadian 
dollars).  Although  lower  than  prevailing  construction  rates,  the  target 
figure  was  met*  In  order  to  obtain  bids  which  were  not  inflated  and  to 
protect  bidders  from  rising  costs,  SEF  included  in  its  contracts  an 
escalation  clause  which  provided  for  a gradual  increase  in  priccs-  This 
was  based  on  the  assumption  that  supply  and  demand  would  remain  stable. 

High  interest  rates,  however,  subsequently  reduced  the  volume  of  local 
construction  and  conventional  prices  have  remained  constant  or  have 
decreased.  Therefore,  the  escalation  clause  has  added  to  SEF  costs 
rather  than  stabilizing  them.  A new  methodology  must  be  developed  to 
cope  with  this  problem. 

RECHERCHES  EN  AMENAGEMENTS  SCOLAIRES  (RAS) , MONTREAL 

In  many  ways,  the  RAS  program  is  similar  to  Toronto's  SEF  program.  It 
differs,  however,  in  its  bidding  procedure,  using  the  ‘‘integrated  component 
system"  approach  (consortium  bidding).  This  has  resulted  in  a sophisticated 
set  of  highly  coordinated  products  which  are  excellent  when  used  together, 
but  which  may  have  limited  application  outside  Montreal. 


Organization 

RAS,  a Montreal  systems  project  undertaken  and  sponsored  jointly  by  the 
Montreal  Catholic  School  Commission  (MCSC) , which  presently  builds  approxi- 
mately 50  percent  of  Montreal's  schools,  and  EFL t is  being  conducted  by 
L*  Institute  de  Recherches  et  de  Normalisations  Econorr.iques  et  Scient  i f iques 
(IRNES) , a Quebec  research  firm.  Its  task  from  the  outset  was  to  investi- 
gate the  entire  range  of  educational  problems  *n  Montreal,  from  site 
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selection  for  schools  to  educational  requirements.  The  project  goal  was 
the  development  of  the  RAS  building  system.  The  MCSC  has  tried  to  involve 
the  provincial  Department  of  Education  throughout  the  process  in  hopes  of 
reducing  potential  barriers  to  the  widespread  use  of  components  later. 

The  initial  scope  of  the  project  was  twenty-one  school  plants  worth  over 
$40  million  (Canadian).  By  the  end  of  the  next  decade,  MCSC  intends  to 
have  built  an  additional  seventy-five  RAS  schools  in  the  Montreal  region. 

RAS  is  staffed  by  an  executive  director,  technical  director,  pedagogical 
director  and  various  architects,  engineers  and  other  specialists. 

Procedure 

As  ter  educational  and  performance  specifications  were  prepared,  the 
following  subsystems  were  developed  and  bid:  structure,  HVAC,  lighting/ 

ceiling,  interior  partitions,  and  electric-electronic  distribution.  These 
subsystems  account  for  40-60  percent  of  the  total  building  cost  of  each 

school,  depending  on  the  type  and  complexity  of  the  facility.  RAS  requested 
linked  bids  with  documented  compatibility.  In  soliciting  consortium  bids, 
RAS  encouraged  manufacturers  to  get  together  and  submit  integrated  packages 
of  compatible  subsystems.* 

Bidders  of  each  subsystem  were  required  to  submit  physical  descriptions  of 
their  systems  with  drawings  showing  interface  conditions  with  the  other 
four  subsystems.  Required  cost  figures  were  a unit  price  schedule,  a 
lump-sum  bid  and  estimates  of  annual  operations  and  maintenance  costs  for 
the  four  schools.  Because  it  had  been  decided  prior  to  bid  submission 


* For  an  evaluation  of  the  pros  and  cons  of  different  bidding  procedures, 
see  the  chapter  on  procedural  alternatives. 
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In  addition  to  supplying  the  hardware,  component  contractors  are  obliged 
to  prepare  production  and  delivery  schedules  for  all  projects  in  the  program. 
The  RAS  construction  target  is  150,000  - 200,000  square  feet  per  month. 
Production  and  delivery  schedules  are  to  be  coordinated  with  the  CPM  of 
the  general  contractor  of  each  project,  who  shares  responsibility  with  the 
architect  for  project  scheduling. 

While  originally  all  schools  were  to  be  finished  by  the  end  of  December, 

1972,  the  schedule  has  been  delayed.  A number  of  schools  are  presently 
under  construction,  and  1.5  million  square  feet  have  been  committeed. 
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ACADEMIC  BUILDING  SYSTEM  (ABS),  CALIFORNIA  and  INDIANA 


Developed  for  universities  rather  than  public  schools,  ABS  is  a software 
system  for  coordinating  already  existing  building  components.  The  program 
is  not  involved  in  product  development,  consequently  saving  much  time  and 
money  and  avoiding  complications  and  special  bid  procedures. 


/ 


Organizat ion 

The  ABS  program  is  being  conducted  jointly  by  the  University  of  California 
and  Indiana  University.  The  goal  of  the  program  is  to  develop  a building 
system  suitable  for  a full  range  of  university  academic  building  types  from 
simple  classroom  buildings  to  sophisticated  research  laboratories  with  high 
service  requ i rements . A systems  consultant  is  doing  the  research  and 
design  work  for  the  Uni  vers  it ies. 


Procedure 
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contractors  are  obi iged 

In  1967,  when  the  ABS  program  was  conceived,  the  University  of  California 

all  projects  In  the  program. 

and  Indiana  University  were  building  approximately  $90-$100  million  worth 

square  feet  per  month. 

of  academic  buildings  per  year.  Thus  ABS  intended  to  follow  the  pattern 

linated  with  the  CPM  of 

set  by  SCSD  and  ask  industry  to  finance  the  development  of  new  components 

ss  responsibility  with  the 

in  return  for  a large-volume  commitment.  By  1969,  however,  when  the  ABS 
program  was  funded  and  under  way,  the  construction  programs  of  both  insti- 

by the  end  of  December, 

tutions  had  changed  radically.  Under  these  circumstances,  a new  program 

was  devised  that  would  not  depend  on  volume  commitment  by  the  institutions 

r schools  are  presently 

and  was  not  aimed  initially  at  component  development  by  industry. 

lave  been  committeed. 

ID  1 ANA 

Procedure 

ools,  ABS  is  a software 

The  ABS  building  system  was  designed  to  “rational ize“  (coordinate  and  make 
compatible)  already  available  components  and  methods.  Studies  were  done 

components.  The  program 

to  assist  the  universities  in  making  optimum  use  of  their  resources.  Per- 

tly saving  much  time  and 

formance  specifications  and  cost  targets  related  to  performance  have  been 

procedures . 

established  for  the  following  subsystems:  structure,  HVAC,  interior 

partitions,  lighting/ceiling,  and  utility  distribution.  The  system  pro- 

University of  California 

vides  a variety  of  application  possibilities  allowing  each  of  the  sub- 

is to  develop  a building 

systems  to  meet  a range  of  performance  requi rements  which  vary  with  cost. 

ademic  building  v oes  from 

The  ABS  building  system  does  not  restrict  the  owner  to  a particular  manu- 

rch laboratories  with  high 

facturer's  product  and  does  r»ot  necessitate  volume  commitment.  Adherence 

ing  the  research  and 

to  the  system  “rules11  should  provide  the  following  advantages: 

1-  More,  accurate  prediction  of  costs; 

2.  A management  tool  allowing  faster  and  more  accurate  space  planning 

and  budgeting; 
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Buildings  with  lower  life  costs,  because  changes  can  be  made  faster 
and  more  economically; 

4.  The  ability  to  proceed  confidently  with  design  and  construction  before 
academic  programs  are  established; 

5-  The  ability  to  reduce  design  time  because  of  basic  design  and  con- 
struction decisions  inherent  in  the  system. 

Eval uat ion 

Although  it  qrew  out  of  financial  constraints,  the  ABS  approach  to  building 
has  some  significant  advantages  over  the  more  usual  systems  approach.  First, 
the  program  can  move  much  faster  towards  completing  a building,  because  the 
difficult  task  of  writing  performance  specifications  to  be  used  as  bid 
documents  and  the  long  development  period  are  made  unnecessary.  In  other 
systems  programs  these  two -act ivi t ies  have  represented  two  or  more  years 
of  work. 

Second,  the  ABS  program  is  adaptable  to  the  requirements  occasioned  by 
climate,  geography  and  local  skills.  Initially,  the  system  is  not 
dependent  on  a particular  manufacturers  building  components,  a circum- 
stance which  minimizes  problems  of  procurement  when  the  program  is  trans- 
ferred to  other  states.  The  ABS  design  is  a software  system.  Final 

decisions  which  may  affect  cost  and  quality  are  made  by  the  local  designer, 
who  can  utilize  his  knowledge  of  local  capabilities  and  preferences. 
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Third,  the  ABS  program  is  flexible.  It  establishes  cost  and  performance 
data  and  the  range  of  user  requirements  within  which  the  system  can  be 
effective.  The  ABS  design  rules  match  available  components  with  cost  and 
performance  objectives.  At  any  time,  component  development  by  industry 
can  be  introduced  where  the  need  ?s  felt.  The  ABS  program,  then,  provides 
a disciplined  catalog  of  procedures  and  design  concepts  with  which  the 
institution  can,  in  effect,  fashion  a building  system  program  to  suit  its 
own  needs  and  conditions. 

BRITISH  COLUMBIA 

At  the  beginning  of  1970,  the  British  Columbia  School  Trustees  Association 
(BCSTA)  School  Construction  Systems  Committee  was  formed  to  study  the 
possibility  of  a school  systems  program  in  British  Columbia,  and  to  pro- 
pose a structure  to  organize  and  administer  such  a program  if  it  seemed 
both  feasible  and  advisable.  With  the  enthusiastic  support  of  both  the 
BCSTA  and  the  Provincial  Government,  the  seven-man  committee  studied  the 
problem  and  its  many  implications  and,  after  ten  months  of  work,  published 
its  findings. 

The  Committee's  Report  on  School  Construction  Systems  consists  of  a thoroughly 
worked-out  proposal  for  a school  systems  program  to  be  undertaken  in  British 
Columbia  on  a province-wide  scale.  The  proposal  responds  to  British 
Columbia's  particular  needs,  which  in  certain  respects  are  analogous  to 
those  of  Massachusetts.  Although  it  is  not  clear  when  the  program  will 
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be  implemented,  the  proposal  bears  examination  both  because  of  its  appli- 
cability to  Massachusetts  and  its  analytic  thoroughness. 

In  British  Columbia,  school  building  Is  the  local  responsibility  of  SO 
autonomous  school  boards  who  presently  make  their  own  decisions  about  con- 
struction. Because  it  was  considered  extremely  desirable  to  leave  as  much 
control  as  possible  in  the  hands  of  local  trustees,  the  BCSTA  SCSC  em- 
phasized the  development  of  an  organizational  structure  which  would 
encourage  school  districts  to  participate  in  a systems  program  while 
retaining  as  much  local  control  of  school  building  as  possible.  Recog- 
nizing the  importance  of  local  Msel f-determinat ion**  with  respect  to  both 
educational  facilities  and  strategies  as  well  as  the  nee^  for  systematic 
facility  procurement,  the  committee  proposed  the  i ncorporat ion  of  a cen- 
tralized School  Building  Authority  (SBA)  to  develop  and  manage  a systems 
school  building  program  for  British  Columbia. 

Organization 

The  SBA  would  be  operated  jointly  by  the  School  Board  of  British  Columbia 
and  the  Provincial  Government.  It  would  fulfill  the  following  functions: 

1.  Determination  of  the  scope  of  the  school  building  market  on  a 
five-year  basis,  to  be  updated  annually; 

2.  Dissemination  of  educational  specifications  and  space  standards  to 
teaching  authorities  and  annual  reevaluation  of  the  specifications; 

3-  Collection  and  evaluation  of  information  about  performance  of 
systems  schools; 

4.  Preparation  of  performance  specifications  for  schools,  updated  on 
the  basis  of  evaluation  (3); 
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5.  Bidding  of  systems  components  every  two  years; 

6.  Inventorying  of  all  educational  spaces  in  British  Columbia  on  e 
continuing  basis,  with  special  attention  to  obsolescence;  and 

7.  Marketing  of  surplus  systems  schools  (if,  for  example,  school 
population  in  a district  should  decrease)  for  other  uses. 

The  SBA  would  be  headed  by  a five-man  Board  of  Directors,  two  chosen  by 
the  Ministry  of  Education  and  two  by  the  BCSTA  (represent ing  the  local 
boards),  with  the  fifth  member  elected  by  the  four  appointees.  As  repre- 
sentatives of  both  the  Provincial  Government  and  the  local  districts,  this 
Board  cf  Directors  would  be  involved  chiefly  in  policy-making.  They  would 
establish  a cost-control  procedure  and  report  to  both  the  Minister  and  the 
BCSTA  annually.  Their  other  responsibilities  would  include:  provision  of 

advice  and  services  to  ali  school  districts  equally;  assurance  of  local 
control  to  the  individual  districts;  direction  of  the  administrative  and 
development  staff  hired  to  implement  the  systems  program;  translation  of  the 
Department  of  Education  curriculum  changes  into  special  requi rements ; and, 
if  applicable,  reflection  of  these  changes  in  revised  spatial  requi rements . 
The  initial  development  staff  for  implementing  the  systems  program  would 
comprise  an  arch i tectural  director,  an  education  director,  and  secretarial 
help.  Consultants  would  be  hired  for  technical  advice  and  services  as 
required. 

Financing  the  Authority 

It  is  felt  that  the  development  costs  of  both  the  building  system  and  the 
procedures  should  be  borne  by  the  local  districts  and  the  Provincial 
Government  in  the  same  ratio  as  the  capita?  cost  of  construction  (see 
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Procedure  below).  To  pay  for  research  and  development,  the  SBm  would  try 
to  qet  an  independent  grant  In  addition  to  an  advance  from  the  Pro\  incial 
Government.  This  advance  would  be  repaid  out  of  a levy  on  construction 
under  the  systems  program.  The  local  boards  and  the  Provincial  Government 
would  also  share  operating  costs  in  the  same  ratio  as  they  share  capital 
coses  of  construction. 

Part ic ipat ion  by  individual  school  districts  in  the  school  systems  program 
is  intended  to  be  optional,  with  the  district  deciding  whether  to  commit 
construction  to  the  SBA.  Provincial  Government  grants  for  capital  con- 
struction are  to  be  based  on  the  cost  of  providing  a standard  systems  school 
of  guaranteed  quality  in  a given  locality.  The  local  referendum  for  capital 
construction,  now  a necessary  step  in  facility  procurement,  would  be  aban- 
doned for  construction  done  under  the  SBA  but  retained  for  "non-sharabl e 
cap i taP*  and  non-SBA  construction.  If  a locality  desires  a facility  more 
expensive  than  a standard  systems  school,  and  if  it  can  raise  the  necessary 
extra  money,  it  may  still  participate  in  the  program  but  must  hold  a 
referendum  to  approve  the  extra  expenditure.  If,  on  the  other  hand,  a 
district  decides  not  to  participate  in  the  program  at  all,  the  provincial 
Government  will  only  share  the  cost  of  construction  to  the  value  of  its 
share  of  a standard  systems  school. 

Objectives  ' 

The  objective  of  the  proposed  program  is  to  assemble  a volume  of  construction 
large  enough  to  take  advantage  of  management  efficiencies  and  procedures 
which  will  insure  economical  utilization  of  resources  while  providing 
better,  cheaper,  more  flexible  school  plants.  Implementation  of  the  proposed 
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to  growth; 
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6.  Financing  of  building  research  and  development  costs  as  a charge 
against  bui 1 dingsconst ructed;  and 

7.  Establishment  of  model  for  techniques  and  cost  savings  applicable  to  bids  for  the  local  dis 

other  public  construction  like  small  hospitals  and  government  offices.  regional  packages. 


Procedure 

1.  Entitlement  of  Construction 

The  entitlement  procedure  is  a method  of  determining  the  amount  of 
new  academic  space  a district  needs;  it  is  based  on  pupil  population  growth 
and  population  shifts.  School  boards  would  be  required  to  submit  their 
building  needs  annually  on  a five-year  projection  basis  to  the  School 
Building  Authority,  stating  educational  space  needs  in  gross  square  feet 
per  pupil.  Gross  requirements  would  be  based  initially  on  the  sums  of 
the  net  areas  specified  in  the  School  Building  Manual,  a document  which 
allocates  space  requirements  to  various  academic  functions.  Adjustments 
would  then  be  negotiated  between  the  school  board  and  the  Department  of 
Education.  Once  the  amount  of  space  needed  by  a school  district  was 
determined  and  stated  in  gross  terms,  the  figure  would  be  applied  to  the 
cost  of  a systems  school  to  determine  the  share  to  be  borne  by  the  Pro- 
vincial Government. 

2.  Procurement  of  Educational  Facilities 

The  participating  district  would  then  proceed  with  construction 
without  further  approval . Using  its  own  educators  and  architects,  the 
district  would  determine  with  full  local  discretion  the  configuration  of 
its  entitled  space  that  best  reflected  Its  educational  philosophy  and 
needs.  Although  the  architects  would  have  to  work  within  the  discipline 
of  a system,  the  system  would  be  sufficiently  flexible  to  allow  considerable 
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architectural  variety.  Upon  the  completion  of  schematic  designs  the  SBA 
would  call  for  bids  on  the  various  systems  components  and  evaluate  the 
bids  for  the  local  district.  Bids  might  be  aggregated  in  convenient 
regional  packages. 

3.  Performance  Specifications 

Components  would  be  prebid  on  the  basis  of  performance  specifications. 
Using  criteria  developed  by  the  BCSTA  School  Construction  Systems  Committee, 
the  S8A  would  write  performance  specifications  for  the  entire  province. 

The  SBA  would  be  responsible  for  the  continual  upgrading  and  revision  of 
standards,  based  eventually  on  the  evaluation  of  the  performance  of  the 
new  systems  schools. 

4.  Educational  Specifications 

The  SBA  would  undertake  a study  of  educational  requirements  for 
public  schools  in  British  Columbia  to  insure  that  the  dimensions  and 
locations  of  systems  components  did  not  inhibit  the  development  of  local 
strategies  and  that  the  facilities  offered  a good  educational  climate. 
Further,  the  SBA  would  provide  assistance  to  school  districts  in  the 
development  of  procedures  for  educational  planning  and  writing  specifica- 
tions. SBA  would  also  encourage  extended  community  use  of  educational 
facilities  by  providing  buildings  suitable  for  this  purpose  without 
detriment  to  the  educational  program.  Finally,  it  would  consider  pro- 
viding space  within  educational  plants  for  community  services.  Local 
districts  would  be  responsible  for  preparing  their  own  educational  program 
and  specifications.  The  SBA  would  not  tell  anybody  what  to  do,  but  would 
make  sure  that  the  local  boards  knew  what  they  were  doing. 
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5.  Monitoring 

The  SBA  would  be  responsible  for  gathering  information  on  the  architec- 
tural and  educational  performance  of  schools.  It  would  collect  data  on  the 
following  factors  annually:  the  adequacy  of  gross  areas  of  square  feet  of 

space  for  educational  programs,  light  levels  and  sound  transmission  qualities, 
and  comfort  levels  of  heating  and  cooling. 

Eval uat ion 

The  British  Columbia  proposal  contains  a thorough  analysis  of  the  educational 
construction  needs  of  the  province.  Both  central  and  local  governments  have 
greeted  it  with  enthusiasm  and  acceptance.  At  the  annual  meeting  of  the 
BCSTA  in  October,  1970,  the  report  and  its  proposals  were  approved,  empower- 
ing the  School  Construction  Systems  Committee  to  proceed.  The  legal  mecha- 
nisms have  been  prepared.  With  proper  financing  the  program  will  get  under 
way  without  any  loss  of  momentum. 


PROCEDURAL  ALTERNATIVES  IN  THE  USE  OF  SYSTE 


CHAPTER  IV  - 4 


1 nt roduct ion 

One  of  the  main  objectives  of  a school  systems  program,  whether  undertaken 
by  a consortium  of  independent  school  districts  like  SCSD,  by  a municipality 
such  as  Toronto,  or  by  a state  such  as  Massachusetts,  is  the  improvement  of 
the  dollar  value  of  the  educat iorol  facilities  to  be  built.  The  central 
task  of  the  program  is  to  provide  the  structure  or  organizing  principles 
which  can  bring  about  this  objective  most  effectively.  The  software  com- 
ponent, or  *‘set  of  rules*11  is  an  essential  element  of  a building  system, 
guiding  its  use  and  structuring  its  implementation.  It  insures  that  full 
advantage  is  taken  of  the  benefits  of  the  systems  approach. 

The  systems  program  is  a set  of  interrelated  procedures  which  provides 
the  following: 

1.  More  accurate  prediction  of  construction  costs; 

2.  A management  tool  allowing  faster  and  more  accurate  space  planning, 
budgeting  and  procurement  of  new  buildings; 

3-  The  ability  to  reduce  total  project  time  and  costs. 

In  all  systems  programs  there  is  a sequence  of  steps  leading  from  educa- 
tional speci f icat ions  and  projection  of  needs  to  the  construction  of 
facilities.  The  following  broad  categories  encompass  the  major  tasks. 

1.  User  needs  and  educational  specifications 

2.  Performance  specifications 
Product  selection 


4.  Market  aggregat 

5.  Bidding  procedu 

6.  Construction  scl 

There  are  several  all 
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^NATIVES  IN  THE  USE 

OF  SYSTEMS 

4.  Market  aggregation 

5.  Bidding  procedures 

6.  Construction  scheduling 

There  are  several  alternative  approaches  to  each  of  these  tasks.  Each  ^ 

d1  systems  program,  whether  undertaken 

alternative  has  inherent  advantages,  disadvantages  and  particular  impl ica-  y 

tions  for  or  relationships  to  other  procedures.  The  alternatives  must  be  ] 

1 districts  like  SCSD,  by  a municipality 

carefully  analyzed  to  determine  which  would  be  most  appropriate  for  a par-  :i; 

as  Massachusetts,  is  the  improvement  of 

ticular  program  in  light  of  local  conditions  and  constraints. 

facilities  to  be  built.  The  central 

a structure  or  organizing  principles 

This  section  explores  and  evaluates  the  range  of  possible  procedures  and  | 

most  effectively.  The  software  com- 

their  relationships  to  each  other.  From  this  range  of  procedural  alterna-  | 

antial  element  of  a building  system. 

tives,  a school  systems  program  may  bq  formulated  which  best  suits  the  | 

implementation.  It  insures  that  full 

unique  needs,  resources  and  goals  of  the  state  of  Massachusetts.  j? 

f the  systems  approach. 

j 

The  User  Needs  Study 

r re la ted  procedures  which  provides 

A systems  development  program  should  begin  with  a detailed  study  of  user 

struction  costs; 

needs.  The  user  needs  study  focuses  on  spatial  requirements  for  people. 

ar  and  more  accurate  space  planning. 

their  activities,  equipment  and  storage,  taking  into  account  educational. 

•4  bu i 1 dings ; 

environmental  and  aesthetic  needs.  This  research  generates  the  system. 

ject  time  and  costs. 

and  the  system*s  success  depends  on  the  accuracy  of  the  analysis  of  the 
user  needs  data. 

aquence  of  steps  leading  from  educa- 

• 

of  needs  to  the  construction  of 

Because  in  past  programs  great  emphasis  has  been  placed  on  user  needs  j 

agories  encompass  the  major  tasks. 

studies,  there  now  exists  a large  body  of  data  on  basic  user  needs  in  i 

ifications 

educational  facilities  and  on  changing  trends  in  education.  Program  ! 

directors  planning  systems  projects  may  use  existing  information  either  j 

no'x 

EKLC 

exclusively  or  as  a foundation  to  which  specific  information  may  be  added  j 
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as  appropriate  to  their  constituency.  There  is  no  convenient  formula, 
however,  for  translating  user  needs  into  performance  criteria.  Based 
on  its  evaluation  of  user  needs,  each  program  must  determine  its  own 
performance  specifications* 

Educational  Specifications 

User  needs  are  usually  stated  in  terms  of  "Educational  Specifications," 
or  those  statements  of  performance  which  embody  the  educational  attitudes 
and  objectives  of  system  program^  educators*  The  development  of 
these  educational  and  spatial  requirements  involves  several  tasks*  Space 
standards  are  established  that  relate  student  population  or  student  activi- 
ties to  square  footages.  Quantifiable  environmental  requirements — temperatures, 
relative  humidity,  light  levels,  sound  transmission  characteristics,  and  so 
on — are  determined  and  codified*  General  questions  of  instructional  pro- 
grams and  groupings  are  addressed.  Educational  objectives  and  user  activi- 
ties are  examined  in  light  of  their  physical  implications*  A data  system 
is  developed  to  store  information  in  a highly  usable  form*  Finally,  an 
administrative  structure  is  created  to  manage  the  above  activities  and 
implement  decisions. 


3*  Extra-systemic:  A self-retir 

to  use  a range  of  resources  f 
consultants. 

In  practice,  these  variations  are 
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the  construction  of  a systems  schc 
taken  adequate  educational  plannin 
they  are  doing. 

Performance  Specifications 


There  are  three  basic  administrative  approaches  to  th*.  preparation  of 
Educational  Specifications: 

1*  Traditional*:  Private  architects  or  systems  analysts  are  secured  as 

consultants  to  an  existing  administrative  apparatus  * 

2.  Int ra-systemic:  An  entirely  new  department  is  created  or  an  existing 

department  is  restructured  to  perform  the  above  tasks* 


Performance  specifications  are  tec 
(a  building  system)  must  do,  not  w 
they  are  the  second  important  end  j 
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of  known  criteria  performance,  and 
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In  practice,  these  variations  are  imprecise,  and  most  projects  are  a com- 
bination of  these  types.  The  suitability  of  one  type  or  another  depends 
on  the  existing  legislative  and  administrative  context. 

It  is  essential  that  educational  specifications  and  planning  receive  proper 
attention  on  both  regional  and  local  levels.  WItnin  the  systems  program, 
special  provision  should  be  made  for  continuing  review  and  updating  of 
these  standards,  undertaken  either  by  a central  agency  or  on  the  local  level. 
The  main  advantage  to  local  preparation  of  educational  specifications  is  the 
assurance  that  the  educational  policies  formulated  will  relate  directly  to 
local  needs.  An  approval  process  might  be  used  by  a central  agency  prior  to 
the  construction  of  a systems  school  to  insure  that  the  localities  have  under- 
taken adequate  educational  planning  and  are  aware  of  the  implications  of  what 
they  are  doing. 

Performance  Specifications 

Performance  spec i f icat ions  are  technical  statements  of  what  the  solution 
(a  building  system)  must  do,  not  what  it  must  be.  In  a systems  program, 
they  are  the  second  important  end  product  of  the  user  needs  study.  They 
are  the  translation  of  qualitative  statements  about  user  needs  and  require- 
ments into  quantitative  criteria  against  which  the  performance  of  the  final 
component  systems  can  be  measured  and  evaluated.  Establishment  of  performance 
specifications  is  an  extremely  complex  process,  requiring  thorough  studies 
of  known  criteria  performance,  and  occasionally  the  creation  of  new  criteria. 


:.U426 


o 

ERIC 


In  the  SCSD  project,  for  example,  it  was  found  that  no  criterion  existed 
for  the  maximum  force  desirable  to  manipulate  an  operable  wall.  Observa- 
tion showed  that  existing  wa.ls  were  not  being  used  because  they  were  too 
difficult  to  open.  Some  simple  experiments  showed  that  if  the  force 
necessary  exceeded  25  pounds,  a teacher  might  begin  to  slip.  This  criterion 
was  put  into  the  performance  specifications,  and  manufacturers  responded 
with  ingenious  retractable  sealing  devices  which  made  the  partitions  easy 
to  operate  without  diminishing  their  acoustic  effectiveness. 

It  would  be  a gross  oversimplification  to  say  that  performance  specifications 
spring  full-grown,  as  it  were,  from  the  user  needs  study.  A number  of  other 
factors  must  be  taken  into  account.  These  are: 

1.  Codes  and  regulations:  Any  proposed  system  is  subject  to  state  coies 

and  other  relevant  documents  of  public  safety. 

2.  Requirements  intrinsic  to  the  system:  This  includes  especially  con- 

siderations of  component  dimensional  modules,  space  planning  modules 
and  their  implications  for  component  coordination. 

3.  Compatibility  requirements  between  subsystems:  The  need  for  sub- 

systems to  be  designed  compatibly  leads  to  specifications  of  man- 
datory interface  which,  in. effect,  cross-reference  interrelated 
subsys terns. 

4.  Labor  and  contractor  influence:  Concerns  relating  to  potential 

jurisdictional  disputes  among  trades  may  influence  performance  docu- 
ments, at  times  taking  precedence  over  design  considerations. 

5.  Predicted  industry  capability:  Specified  criteria  must  be  compatible 

with  industry's  capacity  to  respond  with  products  in. an  acceptable 
cost  range.  This  information  usually  comes  from  talks  with  manu- 
facturers during  specification  writing  and  cost  studies  of  existing 
educational  facilities. 


6.  Design  requirements:  Both  ti 

architects  influence  perform 
important  role,  especially  ir 

Although  the  writing  of  performanc 
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ind  that  no  criterion  existed 

6.  Design  requirements:  Both  the  project  or  program  team  and  participating 

e an  operable  wall-  Observa- 

architects  influence  performance  documents.  They  invariably  play  an 
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in  a systems  program,  the  documents  do  not  have  to  be  created  "from  scratch11 
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every  time.  As  a point  of  departure,  a program  may  (and  most  have)  adopt  '•* 

c effectiveness. 

almost  verbatim  the  performance  specifications  of  SCSD  and  SEF  (SEF  was  3 

itself  based  on  SCSD).  Modifications  may  be  made  to  suit  local  needs  and 

y that  performance  specifications 

changing  requirements;  the  documents,  furthermore,  may  be  updated  or  f 

needs  study-  A number  of  other 

revised  as  necessary  throughout  the  program.  The  project  performance  | 

re: 

specifications  are  a dynamic  element  in  a systems  program.  | 

stem  is  subject  to  state  codes 
safety. 

. 

As  translations  of  needs  into  technical  language,  performance  specifications  -j* 

This  includes  especially  con- 

represent  a balanced  judgment  between  the  owners1  needs  and  resources  (budget),  5 

dules,  space  planning  modules 

and  the  building  industry's  capability  in  the  context  of  development  and  J 

ordination. 

/stems:  The  need  for  sub- 

production  costs.  Thus  performance  specifications  may  be  seen  as  a technical  7 

expression  of  the  products  to  be  developed  and/or  used.  They  have  a vital  ? 

to  specifications  of  man- 

relationship  to  the  market  and  bidding  procedures  discussed  below.  j 

j 

s-reference  interrelated 

The  use  of  performance  specifications  is  advantageous  for  the  systems  pro-  J 

gram  because  it  assures  that  desired  levels  of  performance  are  achieved  and 

is  relating  to  potential 

encourages  continuous  product  improvement  by  industry.  There  are,  however. 

/ influence  performance  docu- 

other  possible  bid  document  choices.  Briefly,  specifications  may  take  the 

design  considerations. 

following  forms: 

td  criteria  must  be  compatible 

1.  Products  specified  in  detail:  conventional  specification  of  one 

i products  in. an  acceptable 

acceptable  existing  product,  no  divergence  permitted,  no  product 

Dmes  from  talks  with  manu- 
and  cost  studies  of  existing 

development  necessary,  known  level  of  performance  specified. 
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2.  Specification  of  three  products  "or  equal":  three  products  named 

as  exemplary  of  component  qual  ity  specif ted,  some  divergence  per- 
mitted, little  or  no  product  development  permitted,  minimum  level 
of  performance  specified. 

3.  Performance  specifications:  system  program  specification  of  quan- 

tifiable performance  levels,  wide  product  divergence  permitted, 
product  innovation  and  development  as  necessary. 

4.  Combination  of  the  above  (some  conventional,  some  "or  equal,"  some 
performance  specifications). 

Product  Selection 

The  identification  of  user  needs  and  formulation  of  performance  specifica- 
tions are  directed  toward  the  procurement  of  hardware  components  which  pro- 
vide the  required  performance.  There  are  two  alternative  procurement 
methods  for  a school  systems  program.  The  first  of  these  is  not  directed 
towards  component  innovation  or  product  development  by  industry,  but  uses 
"off-the-shelf"  components.  Presently,  there  exists  a range  of  hardware 
items  sometimes  referred  to  as  the  "North  American  open  building  system." 

It  consists  of  products  developed  for  SCSD,  SEF  and  RAS,  as  well  as  products 
developed  over  the  years  to  take  advantage  of  the  market  created  by  numerous 
small  systems  projects.  The  building  subsystems  for  which  these  products 
exist  are:  structure;  heating,  ventilating  and  air-conditioning  (HVAC); 

Ughting-ceil mg;  demountable  and  operable  partitions;  electric-electronic 
distribution  elements;  exterior  (vertical)  skin;  and  cabinetry,  furnishing 
and  carpets.  The  "off-the-shelf"  approach  is  particularly  applicable  when 
the  funds  for  product  development  are  not  available  or  when  a volume  market 
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cannot  be  aggregated.  Attention  is  directed  toward  the  integration  of 
existing  components  and  the  optimum  utilization  of  available  resources. 

The  second  approach  is  concerned  with  new  product  development  to  meet  the 
demands  of  the  performance  specifications.  Product  development  has  several 
obvious  advantages  over  the  off-the-shelf  approach.  With  a large  aggregated 
market,  it  can  encourage  innovations  which  may  provide  higher  performance 
products  at  lower  costs.  Furthermore,  it  exploits  the  tremendous  research 
and  development  potential  of  industry.  The  major  disadvantage  of  product 
development  ?s  time.  It  takes  a minimum  of  eighteen  months  longer  to 
develop  products  than  to  buy  them  off-the-shelf.  First,  an  extra  six-month 
period  is  spent  writing  innovation-oriented  performance  specifications,  a 
task  involving  continuous  contact  with  industry  to  assess  their  capabilities 
and  probable  component  costs.  This  is  followed  by  a bid  period  of  at  least 
twelve  months  during  which  product  development  by  industry  occurs.  In 
systems  programs  where  time  is  a crucial  factor,  as  ultimately  proved  to 
be  the  case  in  the  GHS  program,  product  development  may  be  an  undesirable 
procedure. 

A further  possible  disadvantage  of  the  product  development  approach  is  the 
cost  of  development.  Without  a sufficiently  large  guaranteed  market  as  an 
incentive  for  industry,  the  sizable  financial  risks  attendant  on  product 
innovation  would  have  to  be  borne  by  the  owner.  In  general,  money  for  this 
is  not  available  to  public  authorities.  Clearly,  the  prerequisite  to  any 
realistic  program  of  product  development  is  either  an  aggregated  market  or 
the  recognition  by  industry  of  a large  potential  market  to  justify  their 
investment  in  development. 
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There  are  three  ways  of  procuring  development  work  on  behalf  of  a school 

The  first  type  involves  the  associa 

systems  program: 

order  to  provide  a sufficient  volum 

1.  development  contract. 

undertake  research  and  development. 

2.  in-house  development  team. 

tive,  it  is  unlikely  that  industry 

3.  direct  development  by  industry  with  the  market  as  an  incentive. 

program. 

The  development  contract  (assuming  that  funds  are  available  to  pay  for  it) 

/ 

A number  of  factors  determine  wheth 

protects  the  owner*s  right  to  innovation  and  thus  hampers  and  discourages 

Different  building  subsystems  requi 

later  exploration  of  the  market  by  industry.  While  relatively  simple  to 

profitability  to  industry.  Thus,  f 

organize,  the  in-house  development  team  approach  is  limited  because  it  does 

developed  is  a new  precast  concrete 

not  take  advantage  of  the  building  industry's  immense  capacity  to  partici- 

market will  have  to  be  extremely  la 

pate  in  research  and  development  activities. 

to  be  developed  is  relatively  simpl 

The  most  advantageous  way  to  develop  products  is  to  have  the  development 

gated  market  can  be  as  smaj 1 as  a s 

work  done  and  paid  for  by  participating  manufacturers  under  the  guidance 

Another  consideration  is  the  extent 

of  the  project  team.  This  was  the  method  used  in  the  SCSD,  SEF  and  RAS 

scope  of  development  is  extremely  a 

programs.  Involvement  of  the  manufacturer  in  the  design  and  development 

totally  new  structural  subsystem,  t 

of  components  is  desirable  in  many  respects.  He  has  intimate  knowledge 

to  be  substantial.  If,  however,  th 

of  production  technologies,  materials,  labor  constraints,  and  other 

matter  of  making  minor  changes  in  a 

relevant  factors  best  understood  by  those  involved  in  production  c?r:  a 

changing  the  modular  dimensions  of 

day-to-day  basis.  Furthermore,  products  developed  by  each  manufacturer 

and  60,n  the  aggregated  market  can 

remain  his  property,  and  can  be  exploited  by  him.  At  the  same  time  the 

The  second  kind  of  market  aggregati 

owner  gains  the  benefit  of  .the  development  work  at  minimum  cost  to  him. 

tion  of  existing  products  and  insta 

a single  job.  The  rationale  for  bu 

Market  Aqqreqation 

substantial  cost  savings  may  result 

Market  aggregation  is  a procedure  which  relates  the  award  of  a single 

available  by  bulk  buying.  Since  ma 

contract  to  more  than  one  job.  Two  different  types  of  market  aggregation 

of  quantity,  the  precise  cost  advan 

are  pertinent  to  a school  systems  program. 

may  be  calculated. 
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ent  work  on  behalf 'of  a school 

The  first  type  involves  the  association  of  a group  of  school  districts  in 
order  to  provide  a sufficient  volume  commitment  to  encourage  industry  to 
undertake  research  and  development.  Without  the  aggregated  market  incen- 
tive, it  is  unlikely  that  industry  will  embark  on  a product  development 

he  market  as  an  Incentive. 

program. 

pds  are  available  to  pay  for  it) 

A number  of  factors  determine  whether  market  aggregation  will  be  successful. 

id  thus  hampers  and  discourages 

Different  building  subsystems  require  different  volume  commitments  to  assure 

y.  While  relatively  simple  to 

profitability  to  industry.  Thus,  for  example,  when  the  product  to  be 

s roach  is  limited  because  it  does 

developed  is  a new  precast  concrete  structural  system,  the  aggregated 

y‘s  immense  capacity  to  partici- 

market  will  have  to  be  extremely  large.  On  the  other  hand,  if  the  product 

5 . 

to  be  developed  is  relatively  simple,  such  as  school  furniture,  the  aggre- 

:ts is  to  have  the  development 

gated  market  can  be  as  small  as  a single  school  district. 

'mfacturers  under  the  guidance 

Another  consideration  is  the  extent  of  product  development  desired.  If  the 

jsed  in  the  SCSD,  SEF  and  RAS 

scope  of  development  is  extremely  ambitious,  such  as  the  creation  of  a 

in  the  design  and  development 

totally  new  structural  subsystem,  the  aggregated  market  commitment  will  have 

;.  He  has  intimate  knowledge 

to  be  substantial.  If,  however,  the  scope  of  product  development  is  a 

>r  constraints,  and  other 

matter  of  making  minor  change**-  in  already  existing  products,  such  as 

involved  in  production  on  a 

changing  the  modular  dimensions  of  casework  from  24"  and  48”  to  20, 11  30" 

iveloped  by  each  manufacturer 

and  60,1'  the  aggregated  market  can  be  comparatively  small. 

>y  him.  At  the  same  time  the 

The  second  kind  of  market  aggregation  is  “bulk  purchas i ng , 11  or  the  acquisi- 

work at  minimum  cost  to  him. 

tion  of  existing  products  and  installation  services  on  a scale  greater  than 
a single  job.  The  rationale  for  bulk  purchasing  is  the  assumption  that 
substantial  cost  savings  may  result.  Small  cost  savings  are  indeed  made 

lates  the  award  of  a single 

available  by  bulk  buying.  Since  manufacturers  often  state  prices  in  terms 

*nt  types  of  market  aggregation 

of  quantity,  the  precise  cost  advantages  of  bulk  purchasing  of  components 
may  be  calculated* 
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Improved  management  techniques  are  a necessary  facet  of  a successful  bulk- 
purchasing program.  These  can  effect  significant  cost  savings,  but  not  if 
their  establishment  and  administration  are  more  costly  than  the  potential 
savings  from  bulk  purchasing.  In  other  words,  the  economies  of  a program 
of  market  aggregation  must  be  weighed  carefully  against  the  time,  money 
and  effort  necessary  to  organize  and  implement  it. 

Bulk  purchasing  of  installation  services  is  a slightly  more  complex  problem 

In  various  systems  programs,  school  projects  have  been  grouped  and  bid  as 

% 

a package.  Although  this  has  been  successful  in  some  cases,  its  implica- 
tions with  respect  to  contractors  and  management  should  be  evaluated  and 
understood.  A large  package  of  school  buildings  frequently  mean:;  that 
smaller  contractors  cannot  get  bonding  for  work,  whose  scope  is  beyond 
their  usual  capacity.  This  may  mean  that  a more  experienced  contractor 
is  encouraged  to  bid  on  the  package  than  might  bid  on  a single  project, 
and  that  the  work  he  does  will  be  done  better,  faster  and  cheaper.  In 
some  instances,  however,  smaller  contractors  offer  the  best  prices  and 
highest  quality,  so  a course  of  action  which  eliminates  them  from  conten- 
tion should  be  examined  with  local  conditions  in  mind.  Furthermore,  it 
is  possible  that  a bulk  bidding  program  which  excludes  small  contractors 
will  not  interest  larger  contractors  either.  This  usually  necessitates 
strategy  revision  and  a rebid,  which  are  both  costly  and  time-consuming, 
resulting  in  delays  of  up  to  a year  in  project  completion. 

A number  of  alternative  strategies  of  market  aggregation  have  been  tried 
over  time.  Briefly,  they  are: 

1.  Independent  consortium:  E.g.,  SCSD,  the  independently  organized  group 

of  thirteen  school  districts  which  formed  the  First  California  Com- 
mission on  School  Construction  Systems. 
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2.  Already  existing  aggregated  market 
Toronto  School  Board  with  fiscal  j 
and  RAS,  the  Montreal  Cathol ic  Sch 
50  percent  of  Montreal *s  schools. 

3.  Voluntary  participation  in  a schoo 
British  Columbia  program  and  SSP, 
tive  structure  is  organized  and  lo< 
participate  with  such  incentives  a: 
delivery  time,  and  lower  costs.  Ti 
dously  in  scope  from  several  commui 
state. 

4.  Mandatory  participation  In  a schoo' 
a central  agency  with  absolute  powe 
ticular  area. 

Bidding: Procedures 

The  bidding  process  is  particularly  affc 
are  essentially  four  procedural  patterns 
designer  must  choose  the  one  that  best,  s 
constraints.  These  are: 

1.  Conventional 

2.  Phased  bidding 

3.  Subsystems  prebidding  (two-phase) 

1.  Conventional 

In  this  bidding  pattern,  installers 
ings  and  conventional  specifications  whi 
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2.  Already  existing  aggregated  markets:  E.g.,  SEF,  the  Metropolitan 

Toronto  School  Board  with  fiscal  jurisdiction  over  five  local  boards; 
and  RAS,  the  Montreal  Catholic  School  Commission  which  builds  about 
50  percent  of  Montreal *s  schools. 

3.  Voluntary  participation  in  a school  systems  program:  E.g.,  the* 

British  Columbia  program  and  SSP,  Florida.  The  legal  and  admin istra- 
tive  structure  is  organized  and  local  school  boards  are  encouraged  to 
participate  with  such  incentives  as  improved  quality,  shorter  project 
delivery  time,  and  lower  costs.  This  type  of  program  can  vary  tremen- 
dously in  scope  from  several  community  schools  to  an  entire  region  or 
state. 

4.  Mandatory  participation  in  a school  systems  program:  This  implies 

a central  agency  with  absolute  power  over  school  building  in  a par- 
ticular area. 

Bidding: Procedures 

The  bidding  process  is  part Icularly. affected  by  the  systems  approach.  There 
are  essentially  four  procedural  patterns  from  which  the  systems  program 
designer  must  choose  the  one  that  best  suits  his  objectives,  resources  and 
constraints.  These  are: 

1.  Conventional 

2.  Phased  bidding 

3.  Subsystems  prebidding  (two-phase) 

1.  Conventional 

In  this  bidding  pattern,  installers  bid  on  the  basis  of  working  draw- 
ings and  conventional  specifications  which  prescribe  the  use  of  particular 
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products  "or  equal."  All  bid  competitively  on  essentially  the  same  item, 
and  after  contracts  are  awarded,  construction  may  begin.  Building  system 
products  may  be  introduced  into  this  process  but  are  used  just  like  any 
other  product  combination*  One  advantage  of  this  procedure  is*  its  wide 
acceptance  by  the  building  industry.  Because  the  products  specified  and 
their  unit  prices  are  known,  a more  accurate  and  usually  lower  cost  esti- 
mate may  be  made  in  the  bid.  Trades  can  bid  separately  on  all  the  relevant 
work  in  the  contract;  for  example,  a concrete  contractor  can  bid  on  all  the 
concrete  work  on  the  job.* 

A major  disadvantage  of  conventional  procedure  is  that  when  products  "or 
equal"  are  specified,  bidders  often  try  to  substitute  products  which  are 
not,  in  fact,  equal  In  all  respects.  It  is  extremely  difficult  to  argue 
the  matter  of  "equality,"  with  the  result  that  items  of  lower  quality  are 
often  substituted.  Another  disadvantage  is  that  conventional  procedure 
does  not  make  use  of  the  ingenuity  of  manufacturers  to  meet  performance 
specifications.  Specifying  products  severely  limits  the  range  of  component 
alternatives  at  a possible  sacrifice  of  cost  savings  and  performance.  In 
a systems  building,  compatibility  among  the  various  building  subsystems  is 
a central  objective  upon  which  the  proper  functioning  of  the  facility 
depends  absolutely.  In  conventional  bidding,  when  a bidder  wants  to  sub- 
stitute an  alternative  to  the  product  specified,  there  are  no  mechanisms 
other  than  the  "or  equal"  clause  which  guarantee  this  essential  compatibility. 
This  can  result  in  terrible  problems  either  during  bidding  or,  even  worse, 
after  contract  award,  during  construction. 


* This  is  not  the  case  in  subsystems  prebidding  (see  below). 
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2.  Phased  bidding 
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struction  begins,  there  is  no  g 
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essentially  the  same  item. 

2.  Phased  bidding 

ay  begin.  Building  system 

In  this  procedure,  construction  work  is  broken  up  into  a series  of 

t are  used  just  like  any 

relatively  small  bid  packages  which  are  released  only  as  required  to  pro- 

is procedure  is. its  wide 

vide  sufficient  lead  time  to  keep  construction  on  schedule.  This  technique 

he  products  specified  and 

has  some  significant  advantages.  The  scope  of  the  various  bid  packages  can 

d usually  lower  cost  esti- 

be  tailored  to  the  part icular,  character istics  of  the  project,  e.g.,  local 

parately  on  all  the  relevant 

contractor  capabilities,  labor  conditions,  overall  job  schedule,  etc. 

ontractor  can  bid  on  all  the 

Packages  may  be  bid  on  the  basis  of  conventional  documents  or  performance 
specifications.  The  development  of  each  package  at  the  latest  possible 

is  that  when  products  "or 

time  reduces  the  chance  of  obsolescence.  Delayed  bidding  by  each  specialty 
contractor  permits  relatively  low  contingency  factors  in  bid  calculations. 

titute  products  which  are 

The  quantity  and  quality  content  of  each  successive  package  can  be  adjusted 

remely  difficult  to  argue 

by  the  owner  or  architect  In  light  of  current  costs  and  budget  estimates. 

items  of  lower  quality  are 

Since  each  package  is  much  smaller  than  the  typical  total  construction  con- 

t  conventional  procedure 

tract,  many  small  contractors  who  would  normally  not  be  bondable  are  eligible. 

rers  to  meet  performance 

enhancing  the  competitive  situation. 

imits  the  range  of  component 

vings  and  performance.  In 

On  the  other  hand,  phased  bidding  has  the  following  disadvantages:  As  con- 

ious building  subsystems  it 

struction  begins,  there  is  no  guarantee  of  the  final  cost  of  the  building 

ioning  of  the  facility 

equivalent  to  the  traditional  prime  contractor's  lump  sum  bid.  This  means 

hen  a bidder  wants  to  sub- 

that  unless  the  phasing  and  work  itself  is  extremely  carefully  monitored, 

, there  are  no  mechanisms 

the  available  money  may  run  out  prior  to  project  completion.  The  owner/ 

e this  essential  compatibility. 

architect  must  deal  with  a series  of  individual  contracts  rather  than  with 

ing  bidding  or,  even  worse. 

a single  prime  contract.  (This  can  be  alleviated  by  the  adoption  of  a 
slightly  different  procedure  using  "project  management". ) 

If  a phased  bid  program  is  poorly  administered,  the  results  can 

g (see  below). 

be  disastrous,  with  conflict  among  several  contractors  on  the  ground  at 
the  same  time,  and  so  on. 
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Successful  management  of  phased  bidding  requires  a serious  team  effort 
among  persons  generally  accustomed  to  more  traditional  procedures.  Sophis- 
ticated management  is  required  to  administer  this  form  of  program.  Although 
this  can  be  developed  over  time,  it  is  difficult  to  initiate.  Finally,  it 
is  questionable  whether  the  scale  of  work  involved  in  most  school  buildings 
justifies  so  complex  a procurement  procedure.  Undoubtedly  certain  schools 
are  large  and  complex,  but  in  general,  phased  bidding  is  probably  not  a 
desirable  approach  to  school  construction. 

3.  Subsystem  prebidding  (two-phase) 

Prebidding  refers  to  a process  used  in  systems  building  in  which  bids 
for  the  supply  and  installation  of  subsystems  are  requested  prior  to  bidding 
for  the  general  contract  work.  Prebidding  existing  systems  components  can 
be  successfully  accomplished  using  only  performance  specifications  and 
schematic  building  plans.  It  may  take  place  upon  approval  of  preliminary 
design  and  the  completion  of  other  necessary  documents. 

The  procedure  originated  in  system  development  programs  such  as  SCSD,  in 
which  it  was  necessary  to  designate  the  subsystem  team,  establish  costs, 
and  perform  development  work  before  individual  projects  were  designed  and 
bid.  At  present,  prebidding  on  performance  specifications  is  used  in 
single  or  multiple  projects  using  developed  components,  usually  SCSD 
derivatives.  The  intents  are  three:  first,  to  establish  costs  of  majcr 

subsystems  in  advance,  assisting  the  architect  in  cost  control  during  the 
detailed  design  work;  second,  to  designate  the  subsystem  suppliers  and 
installers  in  advance  so  that  they  can  work  with  the  architect  in  the 
completion  of  estimating  and  design  work;  and  third,  early  designation 


may  assist  some  subsystems  suppli 
ordering  and  scheduling,  thus  sp« 
The  timing  of  the  allocation  and 
state  projects  may  be  a signific 
for  instance,  planning  and  desigr 
and  construction  funds  become  av< 
may  be  too  late  to  prebid  the  sut 
truction  for  a whole  year.  A pre 
system  prebidding,  then,  is  a fit 
problem  which  arises  in  prebiddir 
When  subsystems  are  taken  out  of 
project  and  prebid,  some  categori 
for  by  several  contractors  ins tec 
concrete  work  in  the  structure  si 
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Bidding:  Issues 

The»e  are  a number  of  issues  cone 

1.  Prequalification  of  bidders 

2.  Prebid  conferences 

3.  Interface  procedures 

4.  Lump  sum  vs.  unit  prices 
5-  Contract  award 

i.  Prequalification  of  bidders 
This  is  a means-  of  evaluating  bid 
financial  capacity  to  undertake  a 
proposed  management  and  personnel 
both  production  and  installation  < 
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may  assist  some  subsystems  suppliers  (notably  structural)  In  materials 
ordering  and  scheduling,  thus  speeding  up  the  total  job  schedule. 

The  timing  of  the  allocation  and  the  availability  of  funds  for  federal  and 
state  projects  may  be  a significiant  constraint  to  subsystem  prebidding*  If, 
for  instance,  planning  and  design  funds  are  made  available  in  one  fiscal  year 
and  construction  funds  become  available  on  July  1 of  the  new  fiscal  year,  it 
may  be  too  late  to  prebid  the  subsystems  without  delaying  building  cons- 
truction  for  a whole  year,  A prerequisite  to  a successful  program  of  sub- 
system prebidding,  then,  is  a fiscal  structure  which  permits  it.  A second 
problem  which  arises  in  prebidding  is  related  to  bidding  by  various  trades. 

When  subsystems  are  taken  out  of  the  ordinary  scope  of  work  on  a construction 
project  and  prebid,  some  categories  of  work  are  split  up  and  must  be  contracted 
for  by  several  contractors  instead  of  one.  For  example,  in  addition  to 
concrete  work  in  the  structure  subsystem,  there  may  be  some  concrete  in  the 

i 

non-system  portion  of  the  building  which  is  bid  on  conventionally.  In  addi- 
tion to  the  potential  problem  of  having  two  concrete  contractors  on  the  job, 
perhaps  simultaneously,  costs  for  that  particular  trade  may  increase. 

Bidding:  Issues 

There  are  a number  of  issues  concerning  bidding  in  general.  These  are: 

1.  Prequalification  of  bidders 

2.  Prebid  conferences 

3.  Interface  procedures 

4.  Lump  sum  vs.  unit  prices 

5.  Contract  award 

1.  Prequalification  of  bidders 

This  is  a means  of  evaluating  bidders  according  to  the  following  criteria: 
financial  capacity  to  undertake  a program,  technical  and  productive  skills, 
proposed  management  and  personnel , and  arrangements  with  organized  labor  for 
both  production  and  Installation  of  components.  It  assures  the  owner  that 


the  winning  bidder  can  meet  his  contract  with  quality  work.  Although  in 
certain  cases  prequalification  is  politically  difficult,  it  is  desirable 
especially  in  the  large  contract  situation  because  it  eliminates  bidders  who 
cannot  produce.  In  single-school  projects  it  is  probably  not  necessary, 
since  many  suppliers  and  installers  are  capable  of  meeting  the  requirements. 

2.  Pre-bid  conference 

This  is  a meeting  between  the  bidders  and  the  owner/architect  team  prior  to 
bidding.  In  subsystem  prebidding  or  management  contracting  it  may  be  very 
important  to  explain  the  purposes  and  uses  of  relatively  new  procedures  such 
as  performance  specifications,  as  well  as  the  content  of  the  specifications. 
Since  an  information  session  allays  fears  of  innovation  and  clarifies  potential 
misunderstandings,  the  bids  may  be  lower.  A second  potential  benefit  of  the 
prebid  conference  is  that  it  provides  an  opportunity  for  component  manufactuters 
and  suppliers  to  get  to  know  each  other  and  form  alliances  for  subsystem 
coordination.  As  a program  gains  acceptance  and  momentum  in  an  area,  and  as 
procedures  become  familiar,  the  prebid  conference  is  no  longer  necessary. 

3-  Interface  procedures 

When  products  are  not  specified  in  subsystem  prebidding,  a method  must  be 
developed  to  insure  that  the  components  which  are  bid  are  dimensionally  and 
functionally  compatible.  This  integration  process  is  at  the  heart  of  the 
systems  approach.  Two  alternative  procedures  are  used  to  insure  compatibility. 
The  first,  known  as  the  “integrated  component  system"  approach,  requires  that 
subsystems  be  bid  as  packages  with  documentation  of  compatibility.  The  other 
approach,  called  "mandatory  interface,"  requires  that  each  bidder  specify  at 
least  one  product  in  each  subsystem  with  which  his  product  is  compatible,  and 
that  the  details  of  compatibility  be  worked  out  after  contracts  have  been 
awarded.  When  all  bids  are  submitted,  they  are  arranged  by  "compatible  bidders" 
and  scrutinized  for  cost  and  performance.  In  all  likelihood,  where  will  be  a 
great  number  of  possible  combinations. 
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in  this  case  the  "mandatory  interface"  is  less  an  assurance  of  existing 
compatibility  than  a promise  that  subsystems  will  be  made  compatible  after 
contract  award.* 

There  are  several  reasonable  arguments  both  for  and  against  each  of  these 
interfacing  alternatives.  Whereas  the  "integrated  component"  approach,  also 
called  "closed  system,"  insures  compatibility  prior  to  bid,  the  "mandatory 
interface"  or  "open  system"  method  permits  a high  interchangeability  of 
components  which  can  result  in  both  higher  package  performance  and  lower 
package  cost.  Whereas  the  closed  system  guarantees  a higher  level  of  initial 
integration,  the  open  system  requires  a lengthy  testing  period  when  com- 
patibility is  worked  out.  Thus  the  closed  system  approach  can  be  said  to 
reduce  post-bid  development  at  the  expense  of  future  modi f icat ions,  while 
the  open  system  approach  permits  future  interchangeability  at  the  cost  of 
lengthier  post-bid  development.  Whereas  it  is  likely  that  a closed  system 
approach  will  yield  only  a handful  of  well -worked  out  packages  whose  costs 
are  acceptable,**  the  open  system  approach  may  result  in  a huge  number  of 
allegedly  compatible  building  systems.***  If  the  latter  approach  is 
elected,  details  of  how  to  handle  the  flood  of  possibilities  must  be  worked 
out  in  advance. 


* In  the  SCSD  project,  for  instance,  the  Lennox  HVAC  bid  was  a rather 
conventional  dual  duct  package.  In  the  development  period,  it  was 
found  to  be  neither  compatible  with  Inland’s  structure  nor  particularly 
flexible.  Because  the  mandatory  interface  agreement  committed  them  to 
compatibility,  the  elegant  Lennox  multi-zone  system  was  developed  by 
SCSD  project  staff  and  Lennox  engineers.  The  price  was  fixed  by 
Lennox’s  original  lump  sum  bid. 

**  There  were  only  three  in  Montreal’s  RAS. 

***  There  were  13*000  in  Toronto’s  SEF. 
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There  is  a compromise  approach  to  the  problem  of  Interfacing.  This  procedure, 
used  in  the  SCSD  project.  Is  basically  a mandatory  Interface  model.  It 
requires  bids  which  state  compatibility  with  other  components  to  show  how 
their  subsystems  relate  to  one  another  technically,  albeit  not  In  the  detail 
of  the  Integrated  component  package,  and  to  provide  cost  data  about  that 
relationship.  This,  In  effect,  forces  manufacturers  to  meet  during  the  bid 
period  and  consider  seriously  matters  of  coordination  at  the  time  they  enter 
a systems  program.  On  the  other  hand,  it  does  not  limit  severely  the 
alternative  subsystem  combinations,  and  provides  adequate  cost  and  performance 
information  for  thorough  bid  evaluation.  Furthermore,  although  mandatory 
interfacing  is  the  procedural  model,  bidders  are  allowed  to  submit  bid 
packages  of  integrated  subsystems.  This  approach  permits  manufacturers 
several  choices  and  had  positive  results  for  the  SCSD  program. 

4.  Lump  sum  vs.  unit  prices 

Cost  information  may  be  submitted  on  the  bid  form  in  several  ways. 

A base  or  lump  sum  bid  is  always  required  and  is  the  basis  of  contract 
award;  it  may  or  may  not  be  accompanied  by  unit  prices.  If  unit  prices 
are  submitted  later,  they  must,  of  course,  add  up  to  the  lump  sum  bid. 

Although  the  owner  may  find  it  useful  to  look  at  unit  prices  before  award, 
there  are  some  disadvantages  to  requiring  them  at  this  time.  Unless  the 
nature  of  the  system  is  known,  bid  documents  which  require  unit  prices 
are  nearly  impossible  to  prepare  in  that  they  must  anticipate  and  provide 
for  all  possible  component  alternatives.  This  is  an  extremely  lengthy 
procedure.  While  it  is  questionable  whether  non-winners  should  be  required 
to  put  this  kind  of  work  into  their  bids,  the  task  of  preparing  unit  prices 
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In  short,  evaluation  on  both  bases  enables  the  owner  to  award  the  contract 
to  the  producer  who  offers  him  the  best  cost /performance  relationship.  It 
should  be  noted  that  for  legal  reasons  performance  Is  usually  evaluated 
separately  from  and  prior  to  cost.  For  small  Individual  projects,  selection 
of  subsystems  by  price  is  ordinarily  adequate.  Many  products  meet  conven- 
tional specifications  or  standard  performance  specifications,  and  selection 
of  winner  by  price  alone  is  much  quicker  than  incorporating  systems  of 
penalties  and  bonuses. 

Project  Scheduling 

There  are  many  different  ways  to  schedule  systems  program.  These  currently 
used  models  are: 

1.  Traditional  scheduling:  Sequential  scheduling  with  building  systems; 

2.  Two  stage  (multi-stage)  bidding:  systems  prebidding; 

3.  Phase-overlapping  (fast  tracking):  overlapping  scheduling  with 

building  systems. 

1.  Traditional  scheduling 

»fOqr»*w*Inq 
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Contract  Docunant* 

8 I ddinq 
Construct  loo 

CONVENTIONAL  SCHEDULING  WITH  SYSTEMS 

in  this  model,  building  systems  are  used  as  if  they  were  an  architect-designed 
product  combination.  Advantages  lie  in  better-quality  buildings  and  possible 
reductions  in  project  delivery  time. 


2.  Two-stage  bidding  or  systems  prebidding 
Key  subsystems  are  selected  prior  to  des 
drawing  phases;  they  are  bid  competitively  f 
design  and  completion  of  bid  documents. 
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SYSTEMS  PREBIDDING 
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2.  Two-stage  bidding  or  systems  prebidding 

Key  subsystems  are  selected  prior  to  design  development  and  working 
drawing  phases;  they  are  bid  competitively  following  approval  of  preliminary 
design  and  completion  of  bid  documents. 


Progrtfltnlng 


Preliminary  Design 


Contract  Document* 

Bidding 

Construction 


SYSTEMS  PREBIDDING 


When  key  subsystem  components  have  been  chosen,  the  architect  has  several 
advantages  in  his  design  work.  He  knows  the  chosen  products,  their  prices 
and  installation  costs.  He  also  has  the  assurance  that  the  construction 
delivery  schedule  for  these  products  will  be  met. 


Prebid  contracts  may  be  integrated  with  other  construction  contracts  in  any 
of  the  following  ways: 

a.  Assignment  to  the  general  or  relevant  construction  contract  of 
the  subsystem  contract(s). 

b.  Coordination  and  supervision  of  all  contracts  by  a representat ive 
of  the  owner. 

c.  Management,  coordination  and  supervision  of  the  project  by  a 
management  contractor. 

Advantages  of  this  scheduling  approach  over  conventional  scheduling  include 
the  following:  The  architect’s  time  and  resources  are  used  more  efficiently 
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by  enabling  him  to  work  with  known  products  and  standard  details.  Cost 
control  is  improved  through  earlier  availability  of  prices.  The  construction 
schedule  is  compressed  due  to  one  use  of  industrial ized  components  and  the 
consequent  reduction  in  on-site  labor.  Finally,  a long  lead  time  before  the 
delivery  deadline  is  given  to  component  manufacturers  to  ensure  that  hardware 
arrives  on  schedule. 

3.  Phase  overlapping  or  fast  tracking 

In  this  procedure,  different  phases  of  the  design  and  construction  work 
are  overlapped  so  that  some  begin  before  others  are  completed.  The  main 
objective  of  this  is  to  shorten  overall  project  time  in  response  to  escalat- 
ing construction  costs. 

Typically,  fast  tracking  divides  the  construction  process  into  the  following 
phases: 

a.  Site  work  and  foundations  (site  improvements,  site  utilities, 
foundations  and  basements); 

b.  Shell  and  exterior  skin  (rough  structure,  HVAC  equipment  and 
distribution  mains,  service  mains,  ceiling  grid  and  exterior 
walls); 

c.  Interiors  (finish  structure,  HVAC  and  service  laterals  and 
controls,  partitions,  finish  lighting-ceiling,  casework,  floor 
finishes  and  all  remaining  finish  work). 

This  procedure  begins  with  programming  work  to  establish  the  gross  size 
of  the  building.  Information  is  gathered  to  make  initial  decisions  about 
siting  and  configuration.  Schematic  design  begins  as  soon  these  decisions 
are  made  and  ends  when  building  configuration,  location  and  height  are 
established.  At  this  point,  design  development  work  starts.  As  it 
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A potential  problem  of  fast  tracking  lies  in  the  nature  of  most  existing 
decision-making  and  approval  processes.  Problems  can  arise  because  of 
traditional  educational  bureaucracies,  bonding  restrictions,  resistance  to 
new  techniques  on  the  part  of  educators,  architects  and  contractors,  and 
other  factors.  Clearly,  if  this  procedure  is  selected  for  a large  systems 
program,  the  many  potential  problems  must  be  worked  out  in  advance  and  in 
detail.  An  encouraging  point  is  that  fast  tracking  has  been  used  with  great 
success  in  a number  of  school  projects  to  date. 
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PROJECT  MANAGEMENT 
CHAPTER  IV  - 5 


Every  use  of  building  systems  to  date  has  demonstrated  that  owners  will 
reap  significant  benefits  from  the  technical  advantages  of  industrialized 
construction  if  they  are  integrated  into  a complimentary  group  of  manage- 
ment systems.  Projects  which  have  not  used  industrialized  construction, 
have  demonstrated  that  equal  or  even  greater  reductions  in  cost,  time  and 
general  management  problems  can  be  achieved  by  using  modern  management 
approaches.  Moreover,  these  approaches  conform  to  the  restrictions  of 
current  public  laws  affecting  construction. 

The  purpose  of  this  chapter,  therefore,  is  to  outline  those  management 
approaches  and  concepts  which  should  be  applied  immediately  to  Massachusetts 
school  construction  and  continued  through  any  future  systems  building 
program;  maximum  advantages  being  attained  through  a consistency  of  pro- 
cedure. The  core  concepts  are  the  following: 

1.  The  owner  (school  board,  superintendent,  building  committee  or 

construction  agency,  etc.)  must  recognize  that  he  is  the  key  member 
of  the  project  development  team.  Only  the  owner  c^n  select  and  organize 
the  proper  team  of  designers,  educational  consultants,  construction  con- 
sultants, etc.;  provide  the  final  decision-maker  for  the  project.  Since 
he  cannot  really  delegate  any  of  these  roles,  he  must  be  prepared  to 
deal  effectively  with  each. 
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2.  A corollary  of  this  first  concept  is  that  the  project  team  should 
have  the  capability  to  deal  effectively  with  all  of  the  project 
problems.  Because  of  the  rapidly  growing  complexity  of  design  and 
construction,  many  owners  and  design  teams  have  not  been  able  to 
provide  all  of  the  required  capabilities.  Project  cost  and  time 
management  skills  and  construction  experience  are  currently  the 
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Project  management  is  a general  term  which  refers  to  an  alternative  to 
lump  sum  general  contracting  for  a project,  it  may  be  used  in  conjunction 
with  any  of  the  three  bidding  procedures  discussed  In  the  preceding 
chapter.  Project  management  procedures  have  been  used  for  many  years  in 
large-scale  industrial  and  commercial  work.  In  Industrial  work  primarily 
to  save  time,  and  in  commerlcal  work  of  a speculative  nature  to  start 
construction  of  buildings  such  as  offices  before  major  tenants  are  signed 
up  and  their  requirements  determined. 

These  procedures  are  now  starting  to  be  applied  to  public  work  because  of 
their  potential  advantages.  If  fast  tracking  (see  Chapters  IV-1  and  IV-4) 

Is  to  be  used  on  a major  project,  the  services  of  a Project  Manager  become 
almost  mandatory,  for  the  flexibility  of  sub-contract  bidding  and  the 
continuous  coordination  of  work  cannot  be  effectively  handled  by  any  other 
means. 

The  essential  difference  between  the  Project  Management  process  and  general 
contracting  are  two:  first,  the  Project  Manager  is  selected  earlier  in  the 

total  process  than  the  general  contractor;  and  second,  the  Project  Manager 
is  paid  a fee  for  his  management,  estimating  and  coordination  services.  Part 
of  this  fee  covers  his  services  as  a consultant  member  of  the  design  team, 
if  he  is  selected  early  enough  to  join  It.  His  selection  as  early  as  pos- 
sible allows  him  to  exercise  his  particular  expertise  throughout  the  design 
process.  As  a design  team  member,  he  can  be  particularly  effective  In 
assisting  the  architect  In  estimating  costs,  evaluating  materials  and  deter- 
mining construction  methods. 


Since  the  Project  Manager  Is  sele 
achieved  during  the  progress  of  t 
favorable  sub-bids  are  passed  on 
selected,  the  scope  of  any  estima 
fined  and  a payment  method  agreed 
personal  consulting,  estimating, 
with  additional  compensation  for 

The  presence  of  a Project  Manager 
general  contractor,  his  function 
such,  he  should  avoid  doing  any  a 
that  may  cause  a conflict  of  Inte 
in  competition  with  bidding  contr 
be  such  an  over*;]  prime  contract 
form  of  operation. 

Systems  conponents  may  be  prebid 
long  lead  time  for  the  developmer 
would  upset  the  compressed  schedu 
Is  required  to  contract  with  the 
contractors  for  an  early  award, 
required,  and  the  Project  Manager 
Project  Manager  himself  invite  pr 
ponent  contractors  (actually  a su 
specifications  and  general  condit 

Some  general  contractors  may  obje 
claiming  that  this  eliminates  fre 
publication  of  their  fees  and  oth 
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>artlcularly  effective  In 
evaluating  materials  and  deter- 


Slnce  the  Project  Manager  Is  selected  on  a fixed  fee  percentage  basis,  savings 
achieved  during  the  progress  of  the  work  through  innovative  practices  or 
favorable  sub-bids  are  passed  on  to  the  owner.  When  the  Project  Manager  is 
selected,  the  scope  of  any  estimating  and  consulting  work  must  be  clearly  de- 
fined and  a payment  method  agreed  upon.  A typical  pattern  is  a lump  sum  for 
personal  consulting,  estimating,  network  scheduling  and  materials  evaluation, 
with  additional  compensation  for  direct  staff  labor  cost,  overhead  and  profit. 

The  presence  of  a Project  Manager  may  preclude  the  need  for  an  overall  prime 
general  contractor,  his  function  being  to  serve  as  owners1  representative.  As 
such,  he  should  avoid  doing  any  actual  construction  work  with  his  own  forces 
that  may  cause  a conflict  of  interest.  Especially,  he  must  not  perform  any  work 
in  competition  with  bidding  contractors.  As  the  current  law  requires  that  there 
be  such  an  overall  prime  contractor,  legislation  would  be  required  to  allow  this 
form  of  operation. 

Systems  conponents  may  be  prebid  before  the  Project  Manager  is  selected  If  the 
long  lead  time  for  the  development,  production  and  delivery  of  the  components 
would  upset  the  compressed  schedule  for  the  project.  In  this  event,  the  owner 
Is  required  to  contract  with  the  component  contractor  and  possibly  other  sub- 
contractors for  an  early  award.  When  a long  lead  time  for  the  component  is  not 
required,  and  the  Project  Manager  has  been  assigned,  it  is  preferable  that  the 
Project  Manager  himself  invite  proposals  on  behalf  of  the  owner  -from  the  com- 
ponent contractors  (actually  a subcontractor)  in  accordance  with  performance 
specifications  and  general  conditions  prepared  by  the  executive  architect. 

Some  general  contractors  may  object  to  the  Project  Management  procedure, 
claiming  that  this  eliminates  freedom  of  action.  They  may  also  resent  the 
publication  of  their  fees  and  other  administrative  costs.  This  must  be 
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evaluated  carefully  in  each  local  situation. 

Because  the  Project  Manager  assumes  a consultant  role  and  will  work  along- 
side the  architect  at  the  design  phase,  the  relationship  between  the  archi- 
tect and  the  Project  Manager  is  critical.  Team  members  must  have  mutual 
respect  and  work  well  together,  or  most  potential  benefits  wH  1 be  lost. 

Where  properly  implemented.  Project  or  Construction  Management  services  can 
help  unify  the  programml ng/desi gn/con struct fon  phases.  The  design  team  is 
generally  responsible  for  designing  an  "environment0  and  preparing  instruc- 
tions to  build;  and  the  contractor  is  generally  responsible  for  physically 
developing  this  "environment"  in  accordance  with  the  instructions.  Project 
Management  services  bring  important  additional  capabilities  in  the  form  of 
detailed  construction  knowledge  to  the  development  of  the  design  and  contract 
documents  as  well  as  to  the  implementation  of  these  documents. 

Specifically,  there  are  five  basic  aspects  of  this  service:  project  manage- 

ment advice  and  counsel;  construction  cost  management;  progress  management; 
communications  management;  and  on-site  coordination,  expediting,  administra- 
tion and  control.  All  of  these  services  can  be  effectively  implemented  with- 
in the  context  of  the  current  public  laws  and  restrictions  on  public  school 
construction. 

Protect  Management  Advice  and  Counsel 

Every  project  rtust  have  someone  who  can  provide  or  obtain  objective  advice 
on  the  broad  range  of  problems  which  face  every  project.  Affirmative  action 
plan  structure,  contractor  default  actions,  labor  relations,  and  many  other 
areas  must  be  dealt  with  based  on  experience.  Siice  most  educational  cons- 
truction purchasers  are  laymen,  some  member  of  the  project  team  must  fulfill 
this  role. 


Construction  Cost  Management 
Costs  can  be  managed  to  obtain 
Thus,  cost  management  implies 
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The  most  dramatic  changes  in  ti 
have  come  about  in  an  attempt  i 
period  - the  cost)  required  to 

Building  systems  are  one  of  the 
ficant  design  and  construction 
tracking"  of  design  and  constri 
applied  technique  (see  precedir 
been  employed  in  private  constr 
publ ic  projects. 

Concurrent  scheduling  is  achiev 
activity  at  an  appropriate  inte 
overall  completion  time  is  rec 
each  serial ly. 

When  these  techniques  are  combi 
toring  and  expediting,  it  is  of 
tion  by  more  than  12  months. 


Construction  Cost  Management 
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Costs  can  be  managed  to  obtain  the  most  from  each  dollar  of  the  budget. 

Thus,  cost  management  implies  more  than  control.  Careful  budgeting  and 
control  estimating  are  important  tools,  but  the  team  must  also  make  cost 
a meaningful  parameter  in  dec is  ion -making.  Project  management  provides 
this  additional  dimension  through  value  engineering,  analyses  of  the  problems 
and  potential  of  the  local  construction  market,  cost-time  analyses,  and  many 
related  services. 

Progress  Management 

The  most  dramatic  changes  in  the  management  of  public  building  projects 
have  come  about  in  an  attempt  to  reduce  the  long  time  (and  in  an  inflationary 
period  - the  cost)  required  to  complete  a new  facility. 

Building  systems  are  one  of  the  approaches  which  have  helped  achieve  signi- 
ficant design  and  construction  time  savings;  concurrent  scheduling  or  "fast- 
tracklngM  of  design  and  construction,  however,  has  been  the  more  commonly 
applied  technique  (see  preceding  chapter).  This  approach,  which  has  long 
been  employed  in  private  construction,  has  only  recently  become  common  on 
publ ic  projects. 

Concurrent  scheduling  is  achieved  by  overlapping  actions;  beginning  a second 
activity  at  an  appropriate  intermediate  stage  of  the  first  activity.  Thus, 
overall  completion  time  is  reduced  over  the  time  it  would  have  taken  to  do 
each  serially. 

When  these  techniques  are  combined  with  careful  scheduling,  schedule  moni- 
toring and  expediting,  it  is  often  possible  to  reduce  normal  project  dura- 
tion by  more  than  12  months. 


In  cases  where  construction  begins  before  the  completion  of  design,  it  will 
be  necessary  for  the  owner  to  make  an  earlier  commitment  to  the  design  con- 
cept and  to  the  funding  of  construction  work  than  has  been  the  practice 
recently. 

Communication  Management 

Effective  communications  is  an  important  aspect  of  well-managed  projects.  A 
number  of  project  procedure  manuals  and  information  systems  are  now  available. 
When  these  systems  and  procedures  are  properly  implemented  and  maintained, 
the  project  team  is  able  to  have  the  information  necessary  for  successful 
management. 
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On-Site  Coordination,  Expediting,  Administration  and  Control 
Most  projects  require  something  more  than  an  observer  or  administrator 
on-site.  The  owner  must  have  an  on-site  representative  who  is  responsible 
only  to  the  owner's  interests,  to  act  as  a manager.  This  is  particularly 
important  on  projects  where  design  and  construction  have  been  overlapped 
and  there  is  more  than  one  prime  contractor. 

These  techniques  do  not,  of  course,  represent  any  radical  departure  from 
existing  capabilities.  Instead,  they  represent  the  intelligent  ordering 
of  capabilities  and  techniques  which  have  already  been  developed  and 
tested. 

A growing  number  of  firms  are  now  offering  these  services  as  a supplement 
to  the  traditional  team  Including  a growing  number  of  architects  and 
engineers,  project  management  consultants,  and  general  contractors. 

Every  project  Is  different  and  selection  must  be  geared  to  the  specific 
needs.  In  some  cases  an  expansion  of  the  architect-engi neer *s  staff  is 
appropriate.  In  others,  a professional  manager  with  strong  pre-bid 


The  chief  diffuculty  with  tr« 
are  time  consuming.  To  overc 
project  construction.  The  fi 
truction  before  design  Is  con 

The  second  derives  from  the  1 
traditionally  available  durir 
will  help  assure  that  the  pre 

This  overall  management  conte 
faced  on  projects  employing  ( 
systems  construction. 

It  is  estimated  that  the  util 
school  projects  can  reduce  cc 
present  statutory  procedures. 


231 


\ of  design.  It  will 
: to  the  design  con- 
:en  the  practice 


•managed  projects.  A 
:ems  are  now  available. 
:ed  and  maintained, 
iry  for  successful 


capabilities  is  needed.  Where  the  emphasis  is  on  construction  coordination 
a general  contractor  might  be  qualified.  In  all  cases,  however,  the 
project  manager  should  be  selected  as  a professional,  for  he  cannot  have 
any  interest  in  conflict  with  those  of  the  owner.  In  other  words,  the 
owner  should  select  on  the  basis  of  qualifications  rather  than  the  basis 
of  a fee  bid. 

"Time  is  money"  has  always  been  true  ?n  the  development  of  projects.  In 
the  current  period  of  rapidly  inflating  costs  in  the  construction  industry, 
capital  costs  are  increasing  by  8%  to  12%  per  year  ?n  most  areas  and  this 
truth  is  more  insistent  than  ever. 
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The  chief  diffuculty  with  traditional  design-build  procedures  is  that  they 
are  time  consuming.  To  overcome  this,  two  strains  have  developed  in  major 
project  construction.  The  first  is  an  effort  to  compress  project  cons- 
truction before  design  ?s  complete  and  is  commonly  called  "phased  construction." 

The  second  derives  from  the  first  and  is  an  effort  to  add  to  those  talents 
traditionally  available  during  the  design  phase  additional  skills  which 
will  help  assure  that  the  project  costs  and  time  goals  are  met. 

This  overall  management  context  can  be  implemented  to  reduce  the  problems 
faced  on  projects  employing  either,  or  both,  conventional  and  building 
systems  construction. 

It  is  estimated  that  the  utilization  of  professional  project  management  on 
school  projects  can  reduce  construction  cost  by  as  much  as  8%  following 
present  statutory  procedures.  A significant  part  of  this  potential  saving 
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Is  based  upon  the  use  of  phased  construction.  Under  a type  of  organization 
which  could  affect  maximum  efficiency  in  all  aspects  of  the  school  develop- 
ment process  even  greater  savings  could  be  achieved  through  project  manage- 
ment. These  savings  would  approximate  10%  to  12%.  In  either  case  there 
would  be  an  offsetting ^cost  for  project  management  of  approximately  3%. 

This  cost  would  reduce  the  savings  achieved  to  an  overall  net  of  between  5 
and  9 percent. 
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STANDARD  PLANS:  AN  ALTERNATIVE  TO 

SYSTEMS  ? 

More  recently,  in  i960,  the  Consultant  f< 


CHAPTER  IV  - 6 

Washington  State  Department  of  Public  In 

evidence  has  been  gathered  over  the  year 

Standard  plans  were  first  prepared  for  one- to- four- room  schools  in  the  late 

sion  that  the  stock  plan  alternative  to 

1890*5,  and  the  idea  of  standard  plans  once  had  considerable  appeal. 

is  not  viable.1**  In  short,  the  stock  or 

Theoretically,  they  have  two  advantages  over  conventionally  designed 

to  provide  a satisfactory  method  for  con; 

schools.  First,  standard  plans  could  incorporate  more  careful  design 

its  failure  shed  light  on  the  advantages 

and  arch i tectural  factors  in  each  school  by  enlisting  superior  talent 
and  other  resources  to  produce. the  plans.  Second,  the  design  costs  for  a 

standard  plans. 

single  school  could  be  reduced  in  direct  proportion  to  the  number  of  schools 

We  selected  the  State  of  New  York  for  an. 

actually  built  from  the  same  standard  plan. 

approach  because  New  York  has  had  the  mo: 

and  thus  provides  the  greatest  source  of 

Yet  as  school  enrollments  increased  and  school  programs  became  more  complex. 

Plans  Program  was  first  established  in  1; 

the  use  of  standard  plans  decreased.  A recent  United  States  Office  of 

reduce  construction  costs,  including  des 

Education  survey  revealed  that  **of  the  50  states,  25  had  never  used  standard 

boards  and  school  officials  with  ready-m. 

plans  and  15  states,  that  had  at  one  time  used  them,  had  abandoned  them. 

struction  principles  at  lowest  cost,  con: 

Of  the  remaining  10  states,  9 had  ole*  plans  available  but  did  not  recommend 

desirable  educational  objectives  under  p 

them. . 

The  New  York  program  produced  nine  stand. 

Two  examples  of  this  disenchantment  with  standard  plans  are  worth  mentioning 

schools,  three  for  junior  high  schools. 

because  they  are  supported  by  careful  research  and  analysis.  In  1952,  the 

Each  plan  was  developed  through  col  labor 

California  Assembly  Interim  Committee  on  Education  reported  that  **the  idea 

the  New  York  State  Architect's  Office,  a] 

of  stock  plans  has  been  extensively  explored  and  the  preponderance  of 

tion's  Division  of  Education  Facilities 

available  facts  and  opinions  has  prompted  us  to  reject  stock  plans  pro- 

an average  1971.  construction  cost  of  rou 

posals  as  neither  sound  nor  economical.11** 

of  land,  site  work,  and  fees. 

* Dr.  Wesley  Apker,  “Stock  Plans,  Common  Components — Alternatives  to 

Rising  School  Costs?*1  mimeographed  memorandum  for  Washington  State 

* Ibid.,  p.  1. 

Department  of  Public  Instruction,  Au*;.,  1970,  p.  1 
**  Ibid.,  p.  1. 

**  Governor  Nelson  A.  Rockefeller,  July 
School  Plans,  State  of  New  York  broc 
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iRNATIVE 

TO  SYSTEMS  ? 

hools  in  the  late 

More  recently,  in  I960,  the  Consultant  for  School  Facilities  to  the 
Washington  State  Department  of  Public  Instruction  reported  that  "enough 
evidence  has  been  gathered  over  the  years  to  warrant  the  general  conclu- 
sion that  the  stock  plan  alternative  to  lowering  school  construction  costs 

1 e appea 1 . 

is  not  viable. "*  In  short,  the  stock  or  standard  plans  approach  has  failed 

y desi gned 

to  provide  a satisfactory  method  for  constructing  schools.  The  reasons  for 

eful  design 

its  failure  shed  light  on  the  advantages  of  systems  building  vis-a-vis 

rior  talent 

standard  plans* 

ign  costs  for  a 

We  selected  the  State  of  New 'York  for  analysis  of  the  standard  plans 

number  of  schools 

approach  because  New  York  has  had  the  most  experience  with  standard  plans 
and  thus  provides  the  greatest  source  of  data.  The  New  York  Standard 

came  more  complex, 

Plans  Program  was  first  established  in  I960.  Its  broad  purpose  was  "to 

es  Office  of 

reduce  construction  costs,  including  design  work,  by  providing  local  school 

ever  used  standard 

boards  and  school  officials  with  ready-made  plans  which  embody  sound  con- 

bandoned them. 

struction  principles  at  lowest  cost,  consistent  with  the  attainment  of 

did  not  recommend 

desirable  educational  objectives  under  physically  healthful  cond it  ions .,A** 

e worth  mentioning 

The  New  York  program  produced  nine  standard  plans:  three  for  elementary 

schools,  three  for  junior  high  schools,  and  three  for  senior  high  schools. 

s.  In  1952,  the 

Each  plan  was  developed  through  collaboration  among  private  architects. 

d that  "the  idea 

the  New  York  State  Architect's  Office,  and  the  State  Department  of  Educa- 

nderanee  of 

tion's  Division  of  Education  Facilities  Planning.  Each  plan  represented 

ck  plans  pro- 

an  average  1971  construction  cost  of  roughly  two  million  dollars,  exclusive 
of  land,  site  work,  and  fees. 

ernatives  to 
ington  State 

* Ibid.,  p.  1 . 

**  Governor  Nelson  A.  Rockefeller,  July,  1963, in  foreword  to  The  Standard 
School  Plans,  State  of  New  York  brochure. 
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In  the  period  during  which  these  standard  plans  have  been  available. 

finishes  were  provided  for  each 

they  have  been  used  to  construct  only  two  schools:  a senior  high  school 

architectural  services  would  be 

and  a junior  high  school  which  is  now  used  as  a middle  school.  Although 

school  even  without  making  majo 

New  York's  standard  plans  offered  theoretical  advantages  of  both  careful 

Third,  the  New  York  State  licen 

design  and  lower  design*  costs,  in  practice  they  proved  expensive  and 

the  local  adapting  architect's 

unwieldy.  There  are  five  major  explanations. 

It  is  possible  that  a local  arc 

First,  the  initial  cost  of  producing  standard  plans  for  a variety  of 

design  of  the  school  even  if  hi: 

educational  programs  and  site  conditions  is  high.  No  accurate  figure  on 

among  ''equal"  alternatives  prov 

the  costs  of  New  York's  set  of  nine  standard  plans  is  available,  since 

< 

ponsibility  was  impossible  to  c 

their  cost  was  "buried"  in  the  State  Architects  general  appropr iat ion. 

tended  to  use  New  York's  standa 

However,  one  million  dollars  was  appropriated  and  actual  expenditures  to 

designs  or  have  ignored  the  stai 

date  are  estimated  at  roughly  $700,000.  Since  only  two  schools  were  ever 

Fourth,  the  break-even  point  foi 

built,  and  since  each  requi red  substantial  expenditures  for  additional 

fact  is  important,  since  laymen 

arch i tectural  work,  this  must  be  considered  expensive  design  work. 

are  automatically  reduced  under 

Second,  New  York's  experiment  with  standard  plans  reveals  that  an 

rough  economic  analysis  of  the  I 

architect  must  still  be  hired  by  the  local  board  for  all  site  and  founda- 

that the  break-even  point  for  a 

tion  design  work,  and  to  complete  working  drawings  and  specifications  for 

one  and  two  dozen  schools.  Anyl 

the  building  itself.  The  New  York  standard  plans  were  designed  for  con- 

a  net  increase  in  cost.  This  wi 

ventional  foundations  and  site  work,  but  adaptation  of  the  plan  to  each 

Only  two  schools  were  ever  buili 

site  had  to  be  undertaken  by  the  architect  for  the  school  project.  Other 

of  construction  costs  in  additic 

changes  in  the  standard  plan  were  necessary  to  incorporate  variations  in 

plans.  Furthermore,  some  archil 

the  numbers  of  students  and  classrooms  or  in  the  proposed  educational 

the  plans,  would  not  reduce  thei 

program.  One  of  the  two  schools  built  with  New  York's  standard  plans, 

changes  were  to  be  made. 

the  high  school,  required  forty  additional  drawings  showing  departures 

from  the  original  standard  plan..  Moreover,  so  many  different  alternative 

* See  Appendix  IV  - 5- 
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finishes  were  provided  for  each  of  New  York's  nine  plans  that  substantial 
architectural  services  would  be  necessary  to  construct  a standard  plan 
school  even  without  making  major  changes. 

Third,  the  New  York  State  licensing  law  is  ambiguous  about  the  extent  of 
the  local  adapting  architect's  liability  for  errors  in  the  standard  plans. 
It  is  possible  that  a local  architect  might  be  held  totally  liable  for  the 
design  of  the  school  even  if  his  involvement  were  limited  to  choosing  from 
among  "equal"  alternatives  provided  by  the  state.  This  question  of  res- 
ponsibility was  impossible  to  circumvent.  As  a result,  architects  have 
tended  to  use  New  York's  standard  plans  solely  as  a guide  for  their  own 
designs  or  have  ignored  the  standard  plans  altogether. 

Fourth,  the  break-even  point  for  a standard  plan  program  is  high.  This 
fact  is  important,  since  laymen  tend  to  assume  that  the  architect's  fees 
are  automatically  reduced  under  a standard  plan  program.  According  to  a 
rough  economic  analysis  of  the  New  York  program,*  however,  we  estimate 
that  the  break-even  point  for  a standard  plan  program  would  be  between 
one  and  two  dozen  schools.  Anything  less  than  this  number  would  result  in 
a net  increase  in  cost.  This  was  the  effect  of  New  York's  experiment. 

Only  two  schools  were  ever  built,  and  the  architect's  fee  was  6 percent 
of  construction  costs  in  addition  to  the  cost  of  producing  the  standard 
plans.  Furthermore,  some  architects,  unsuccessfully  approached  to  use 
the  plans,  would  not  reduce  their  fee  to  l$ss  than  **£  percent  even  if  jto 
changes  were  to  be  made. 


* 


See  Appendix  IV  - 5- 
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it  is  Interesting  to  speculate  about  what  course  New  York's  standard 

"freeze"  educational  programs  ar 

plans  program  might  have  taken  If  using  the  standard  plans  had  been  made 

educational  ideas,  design  Ideas, 

mandatory-  For  without  mandatory  participation  there  is  no  guarantee 

Without  doubt,  standard  plans  r< 

that  the  break-even  point  will  be  reached.  From  New  York's  experience. 

keep  abreast  of  technological  d< 

it  is  clear  that  the  break-even  point  may  not  be  reached  and  that  the 

tional  programs. 

net  cost  of  the  standard  plans  approach  might  therefore  be  greater  than 
the  net  cost  of  designing  custom  schools. 

The  basic  problem  with  standard 

"components"  whose  scale  is  thi 

We  have  thus  far  detailed  four  explanations  for  the  expense  ana  unwieldi- 

to design,  require  continuous  n 

ness  of  standard  plans:  the  initial  cost  of  producing  a sufficient  variety 

of  use  to  repay  their  design  co! 

of  standard  plans  is  high,  an  architect  is  still  required  for  adaptation 

the  varying  conditions  encounte 

and  completion  of  the  standard  plan,  state  licensing  laws  may  deter 
architects'  enthusiastic  participation,  and  the  number  of  schools  which 

Systems  buildings,  by  contrast. 

must  be  built  to  break  even  on  total  costs  is  quite  high.  A fifth  explana- 

are smal l enough  not  to  impede 

tion  reflects  the  rapid  change  in  school  design  and  building  technology. 

A systems  school  is  designed  on 

that  Individual  school.  It  can 

New  York's  standard  plans  represented,  and  still  represent,  acceptable 

can  respond  to  the  full  range  o 

but  uninspired  designs.  However,  none  incorporates  many  features,  such  as 

programs  encountered  in  Massach 

instructional  materials  centers,  found  in  modern  school  designs.  And  none 

reflect  the  most  recent  techno 1 

even  approaches  the  open-plan  design  which  many  educators  now  favor.  This 

designed  for  whatever  products 

tendency  toward  obsolescence,  probably  more  than  any  other  factor,  has 

it  is  a systems  school,  it  will 

prevented  standard  plans  from  successful  or  widespread  use.  Specifications 
also  become  obsolete  very  quickly,  particularly  for  hardware,  control 
mechanisms,  lighting,  heating  and  ventilation.  Before  a school  could  be 
built  from  a standard  plan,  considerable  revision  of  the  specifications 
would  be  required.  Yet  that  revision  becomes  an  additional  cost  and 
requires  additional  time.  Unfortunately,  standard  school  plans  inevitably 

rearrangement  of  interior  space 
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hat  course  New  York's  standard 

“freeze11  educational  programs  and  architectural  speci f icat ions , while 

g the  standard  plans  had  been  made 

educational  ideas,  design  ideas,  and  building  products  continue  to  change. 

icipation  there  is  no  guarantee 

Without  doubt,  standard  plans  require  continuous  revision  and  updating  to 

^d.  From  New  York*s  experience. 

keep  abreast  of  technological  developments,  building  products,  and  educa- 

nay not  be  reached  and  that  the 

tional  programs. 

i might  therefore  be  greater  than 
is. 

The  basic  problem  with  standard  school  plans,  then,  is  that  they  are  actually 

"components'1  whose  scale  is  that  of  an  entire  building.  They  are  expensive 

:ions  for  the  expense  and  unwieldi- 

to  design,  require  continuous  revision  or  modernization,  need  a high  volume 

jst  of  producing  a sufficient  variety 

of  use  to  repay  their  design  costs,  and  are  not  sufficiently  adaptable  to 

: is  still  required  for  adaptation 

the  varying  conditions  encountered  in  each  individual  school  project. 

ate  licensing  laws  may  deter 
and  the  number  of  schools  which 

Systems  buildings,  by  contrast,  incorporate  standardized  components  which 

>sts  is  quite  high.  A fifth  explana- 

are  small  enough  not  to  impede  the  variety  with  which  they  may  be  combined. 

] design  and  building  technology. 

A systems  school  is  designed  only  once,  by  the  architect  hired  to  design 

that  individual  school*  It  can  have  almost  any  configuration,  and  thus 

and  still  represent,  acceptable 

can  respond  to  the  full  range  of  conditions,  standards,  and  educational 

incorporates  many  features,  such  as 

programs  encountered  in  Massachusetts  or  any  other  state.  Its  components 

in  modern  school  designs.  And  none 

reflect  the  most  recent  technological  development,  since  each  school  is 

ich  many  educators  now  favor.  This 

designed  for  whatever  products  are  currently  on  the  market.  And  because 

more  than  any  other  factor,  has 

it  is  a systems  school,  it  will  include  maximum  flexibility  for  future 

1 or  widespread  use.  Specifications 
icularly  for  hardware,  control 
1 at  ion.  Before  a school  could  be 
i revision  of  the  specifications 
scomes  an  additional  cost  and 

rearrangement  of  interior  spaces. 

f9  standard  school  plans  inevitably 
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SYSTEMS  EXPERIENCE  IN  MASSACHUSETTS 
CHAPTER  IV  - 7 


Even  without  the  stimuli  of  a statewide  program,  more  favorable  laws  and 
other  incentives,  an  increasing  number  of  schools  are  being  designed  and 
built  within  the  Commonwealth  using  systems  components.  The  material  in 
this  chapter,  has  been  drawn  from  the  experiences  of  a number  of  architec- 
tural firms  which  have  designed  at  least  one  such  school  each.  Their 
projects  include  buildings  for  all  grade  levels  from  kindergarten  through 
college,  as  well  as  a variety  of  urban  and  rural  sites,  entirely  new 
buildings  as  well  as  major  additions  to  existing  schools,  and  several  dif- 
ferent approaches  to  the  use  of  systems  components  themselves. 

As  might  be  expected  of  any  situation  where  new  techniques  are  being  tried, 
these  schools  fall  short  of  being  unqualified  successes.  The  school 
building  delivery  process  is  too  complex  to  be  revolutionized  overnight 
without  major  outside  intervention.  Architects,  building  committees,  con- 
tractors and  governmental  agencies  are  all  feeling  their  way  along  an 
unfamiliar  pathway-  Despite  their  drawbacks,  however,  each  project  repre- 
sents solid  value  for  its  price,  frequently  incorporating  amenities  not 
ordinarily  found  in  otherwise  comparable  conventionally  constructed  schools. 

The  basic  approaches  to  systems  building  taken  by  these  architects  and 
their  clients  vary  from  the  pragmatic  use  of  "off-the-shelf"  components 
in  an  otherwise  conventionally-constructed  building  to  extensive  develop- 
mental work  aimed  ultimately  at  both  modifying  currently  available  hard- 
ware and  the  production  of  new  components. 
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At  one  extreme,  the  architects  for  one  mul t i-bui Iding  project  drveloped 
a hybrid  building  intermediate  between  conventional  and  true  systems  con- 
struction by  i ncorporat ing  systems  components  into  the  work  whenever  it 
appeared  that  they  would  offer  an  optimum  performance-cost  balance,  but 

ogram,  more  favorable  laws  and 

without  necessarily  pursuing  the  imp1ic£tions  for  integration  and  flexibility 

Schools  are  being  designed  and 

as  far  as  in  many  other  systems  buildings  which  have  been  constructed.  The 

s components.  The  material  in 

components  used  include  steel  structure,  rooftop  air-handling  equipment. 

iences  of  a number  of  architec- 

and  lighting  and  acoustical  ceiling  elements.  A couple  of  examples  can 

ne  such  school  each.  Their 

show  their  approach  very  clearly: 

evels  from  kindergarten  through 

. The  structural  system  was  originally  developed  by  a bidder  in 

rural  sites,  entirely  new 

the  California  (SCSD)  program  and  is  thoroughly  compatible  with 

[isting  schools,  and  several  dlf- 

I 

integrated  ceiling  and  demountable  partition  systems.  Most  of 

Imponents  themselves. 

the  partitions  in  this  project,  however,  were  designed  to  be 

t 

e new  techniques  are  being  tried. 

constructed  of  concrete  block  or  studs  and  gypsum  board  in  the 
conventional  manner  and  permanently  fixed  into  place.  The 

?ed  successes.  The  school 

ceilings  were  coordinated  to  the  five-foot  square  structural 

o be  revolutionized  overnight 

module,  but  were  otherwise  conventional. 

tects,  building  committees,  con- 

. Similarly,  packaged  rooftop  air-handling  equipment  was  specified. 

feeling  their  way  along  an 

but  the  units  were  connected  into  a conventionally  designed  and  i 

ks,  however,  each  project  repre- 

constructed  ductwork  system.  The  need  for  rel ocatab  i 1 i ty  was 

y i ncorporat i ng  amenities  not 

not  seen  to  be  sufficient  to  justify  either  flexible  terminal 

onvent ional ly  constructed  schools. 

ductwork  or  integrated  fixtures  to  provide  for  illumination 

aken  by  these  architects  and 

and  air  outlet  locations  over  the  entire  ceiling  area.  Air 

/ 

of  "off-the-shel fu  components 

diffuser  grilles  were  attached  to  rigid  permanent  ductwork 

building  to  extensive  develop- 

| 

brought  down  through  the  ceiling  with  no  special  attempts  made  j 

ying  currently  available  hard- 

to  eliminate  cutting  and  fitting  of  the  acoustical  tiles,  exactly  j 

\ 

as  in  a conventionally-built  structure.  J 
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Other  uses  of  systems  components  have  been  specifically  directed  toward 
achieving  the  cost  and  time  advantages  possible  with  a fully  coordinated 
set  of  parts.  Some  projects  have  simply  incorporated  already  existing  com- 
ponents, while  others  have  been  part  of  programs  specifically  aimed  at 
developing  new  solutions  to  design  conditions.  Probably  the  most  ambi- 
tious such  program  to  date  is  the  so-called  BOSTCO  program  of  the  City  of 
Boston  Public  Facilities  Department,  which  is  unique  among  this  study's 
sample.  Unlike  the  other  systems  experiments,  which  seem  to  have  been 
architect-originated,  it  is  an  owner-originated  program. 

Extensive  research  was  done  in  this  program  to  establish  the  feasibility 
and  validity  of  the  systems  building  concept  for  the  needs  of  Boston 
schools.  From  the  results  of  these  studies  came  the  decision  to  construct 
two  prototype  systems  buildings,  one  a new  elementary  school  and  the  other 
a semi -autonomous  addition  to  an  existing  middle  school.  The  Public  Facili- 
ties Department  intended  that  these  schools  demonstrate  the  following  points: 

. Systems  construction  is  currently  feasible  in  Boston. 

* Systems  construction  is  able  to  offer  reductions  in  project 

delivery  time  and  cost  over  conventional  methods. 

. Systems  buildings  are  more  flexible  and  adaptable  to  change 
than  conventional  structures. 

. Buildings  using  systems  components  can  be  esthetically  com- 
parable or  superior  to  conventionally-built  schools. 

In  order  to  simplify  the  design,  selection  and  approval  process.  It  was 
decided  to  use  an  already  existing  group  of  systems  components  rather 
than  to  develop  an  entirely  new  set  for  the  two  prototype  buildings.  After 
due  consideration  the  components  which  were  used  in  the  Toronto  (SEF) 
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program  were  selected.  Accordingly,  the  two  buildings  incorporate  the 
full  range  of  SEF  components,  including  steel  structure;  integrated 
ceilings;  heating,  ventilating  and  air-conditioning  equipment;  exterior 
walls;  interior  partitions;  and  much  of  the  electrical  work.  Both  schools 
are  currently  under  construction.  Schedules  allow  eleven  months  to  com- 
plete one  project  and  fourteen  months  for  the  other. 

The  City  of  Boston  plans  further  work  toward  the  development  of  systems 
components  which  will  represent  significant  improvements  over  the  existing 
hardware  in  responding  to  the  unique  conditions  existing  in  the  Boston  area. 
The  City  feels  that  the  market  represented  by  its  projected  school  building 
needs  is  sufficiently  large  to  provide  the  incentive  for  manufacturers  to 
modify  existing  products  and  develop  new  ones. 

The  approaches  of  other  architects  to  components  vary.  One  firm,  which  has 
designed  schools  using  systems  components  for  a number  of  clients,  works 
closely  with  groups  of  components  manufacturers  to  take  full  advantage  of 
existing  hardware  and  to  develop  new  items,  making  use  of  their  joint  knowl- 
edge. Others,  perhaps  due  to  their  smaller  volume  of  school  work,  use  only 
existing  hardware  components. 

The  variety  of  approaches  taken  to  the  use  of  the  components  themselves  is 
reflected  in  the  specification  and  bidding  methods  employed.  In  general, 
it  is  not  possible  to  specify  and  bid  systems  buildings  under  the  existing 
law  without  serious  design,  specification  and  legal  compromises.  One  set 
of  such  compromises  relates  to  the  statutory  categories  of  filed  sub-bids. 
These  categories  are  generally  material-oriented  ("acoustical  tile," 
"painting,"  "electrical  work,"  etc.),  while  systems  components  are  functior- 
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oriented  ("integrated  cei  lings, 11  “interior  space  division, 11  “'exterior  skin," 

This  is  basically  a sim 

and  so  on).  This  makes  the  conventional  specification  of  systems  components 

use  has  been  comparativ 

very  cumbersome,  since  each  component  must  be  conceptually  broken  down  into 

school  committees  and  t 

its  constituent  parts  which  are  then  apportioned  among  the  appropriate  sub- 

mild  harassment  by  supp 

bid  categories.  A number  of  architectural  firms  have  chosen  to  resolve  this 

is  difficult  to  avoid; 

problem  in  a different  manner.  With  the  approval  of  the  sub-contractors' 

means  that  its  use  Invo 

association,  they  have  specified  and  called  for  filed  sub-bids  in  such  new 

items  included;  the  proi 

categories  as  "integrated  ceilings."  The  legality  of  this  procedure  appears 

tial  favoritism. 

to  be  questionable,  since  it  removes  portions  of  the  work  required  to  be  in 
specific  sub-bid  categories  from  them.  Doubtless  because  this  approach 

Although  there  has  been 

works  to  the  advantage  of  all  parties  concerned,  no  one  has  yet  challenged 

tions  for  systems  compoi 

it. 

vidual  schools,  and  of  < 

one  architectural  firm  1 

The  decision  to  use  specific  manufacturers'  components  in  the  Boston  proto- 

some degree  of  success. 

type  schools  led  to  another  unusual  bidding  situation.  With  unique  products 

Ing  columns"  — structui 

required  for  many  portions  of  the  work,  it  was  necessary  to  make  use  of  a 

a precast  concrete  builc 

clause  in  the  state's  bidding  laws  which  allows  a public  client  to  specify 

structural  system.  The> 

a single  item  In  place  of  the  usual  1 y-requi  red  three  or  more  when  such 

suppliers  to  bid  on  thei 

action  is  in  the  public  interest.*  The  way  In  which  this  provision  was 

design  based  exclusively 

invoked  in  the  Boston  case  Is  illustrative  of  the  general  procedure. 

It  is  perhaps  not  surpri 

The  Public  Facilities  Commission  passed  a resolution  stating  that  in  its 

here  was  it  possible  to 

best- i nformed  judgment,  based  upon  the  facts  presented  to  it  by  Its  con- 

achieve organizational  o 

sultants,  a certain  group  of  specific  components  used  as  a system  conferred 

component  prebidding  and 

unique  advantages  not  made  available  by  any  similar  group  of  components,  and 

building  systems  program 

therefore  had  no  equal.  The  public  interest  would  best  be  served,  the  Com- 

projects. In  one  case. 

mission  found,  by  suspending  the  requirements  for  subst i tutabi 1 i ty  in  order 
to  obtain  the  benefits  to  be  derived  from  the  use  of  the  system,  and  the 

Commission  ordered  this  done. 

* General  Laws,  Chapter  30,  Section  39M 
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This  is  basically  a simple  mechanism,  and  not  difficult  to  employ.  Its 
use  has  been  comparatively  rare,  however,  due  to  a combination  of  factors: 
school  committees  and  their  architects  are  not  fully  aware  of  its  existence; 
mild  harassment  by  suppliers  who  are  likely  to  be  excluded  from  consideration 
is  difficult  to  avoid;  the  procedure  drastically  limits  competition,  which 
means  that  its  use  involves  a substantial  risk  of  additional  costs  for  the 
items  included;  the  procedure  leaves  the  owner  open  to  criticism  for  poten- 
tial favoritism. 

Although  there  has  been  some  attempt  to  use  performance-oriented  specifica- 
tions for  systems  components,  they  are  cumbersome,  not  well-suited  for  indi- 
vidual schools,  and  of  questionable  legality  at  this  time.  Nevertheless, 

one  architectural  firm  has  apparently  used  performance  specifications  with 

V 

some  degree  of  success.  This  same  firm  has  also  experimented  with  "disappear- 
ing columns"  --  structural  designs  which  allow  the  spans  between  columns  in 
a precast  concrete  building  to  be  long  or  short,  depending  on  the  contractor's 
structural  system.  They  report  good  results  in  allowing  more  qualified 
suppliers  to  bid  on  their  projects  than  would  have  been  the  case  with  a 
design  based  exclusively  on  either  long-span  or  short-span  systems. 

It  is  perhaps  not  surprising  that  in  only  a few  of  the  situations  discussed 
here  was  it  possible  to  go  beyond  the  introduction  of  systems  components  to 
achieve  organizational  or  procedural  innovations.  Market  aggregation, 
component  prebidding  and  other  procedures  associated  with  large  multi- 
building systems  programs  are  not  generally  applicable  to  individual  building 
projects.  In  one  case,  however,  an  interesting  approach  to  design  was  taken. 

A very  tight  project  schedule  had  been  established  which  allowed  the 
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architects  a bare  minimum  of  time  in  which  to  design  the  school  and  prepare 
contract  documents*  In  order  to  meet  these  demands,  the  project  design 
team  moved  out  to  a school  in  their  client’s  district  and  set  up  shop  in 
the  library*  For  two  periods  of  a week  each,  they  worked  in  close  and 
continuous  contact  with  the  building  committee,  school  admi n ist rators , 
teachers,  students  and  interested  members  of  the  general  public*  This 
working  method,  occasionally  referred  to  as  a ’’charette"  or  "squatters," 
was  able  to  compress  greatly  the  amount  of  time  required  to  arrive  at  a 
design  which  fit  the  client's  needs*  At  the  same  time  It  maximized  the 
input  of  data  and  decision-making  at  a time  when  the  project  was  still 
sufficiently  fluid  to  be  able  to  incorporate  new  input  and  change  with 
relative  ease*  Very  little  time  was  spent  transmitting  or  waiting  for 
information  and  decisions,  either  by  the  architect  or  by  the  building 
committee,  since  the  work  was  done  with  all  parties  present  and  inter- 
act i ng* 


That  situation  was  the  exception,  however,  rather  than  the  rule*  Far 
more  typical  was  another  case  where  the  client  has  great  difficulty 
making  final  decisions,  with  the  result  that  an  open-plan  school  was 
redesigned  and  changed  to  a more  conventional  layout  viturally  at  the 
last  minute*  At  an  earlier  point  during  the  design  process,  the  client 
opted  to  forego  state  construction  aid  rather  than  attempt  to  satisfy 
the  School  Building  Assistance  Bureau  concerning  site  and  building 
areas.  When  it  became  evident  at  a later 

date  that  SBAB  approval  was  a necessary  step  in  securing  state  authorization 
to  borrow  funds  outside  the  city's  statutory  debt  limit,  further  redesign. 
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accompanied  by  further  delay,  was  required  to  secure  that  agency's  approval 
and  to  modify  the  drawings  accordingly.  These  and  other  related 
factors  are  estimated  to  have  almost  doubled  the  elapsed  time  from  the 
start  of  design  to  the  release  of  the  project  for  bids.  It  appears  that 
achieving  the  savings  in  design  time  made  possible  by  systems  building  will 
require  some  modification  of  the  client's  decision-making  process  in  order 
for  the  savings  not  to  be  dissipated  through  indecision  and  the  excessive 
time  this  wastes. 


The  financial  success  of  these  projects,  expressed  in  the  bid  prices  received 
from  contractors,  varies  from  excellent  to  disappointing.  One  school  was 
bid  approximately  7 percent  under  its  budget  of  $3,000,000,  while  another, 
also  budgeted  at  about  $3,000,000,  came  in  26  percent  high.*  \ cal  condi- 
tions, the  amount  of  other  work  let  out  to  bid  at  the  same  time,  whecher 
or  not  the  budget  is  realistic  in  the  first  place,  and  the  general  unfamiliarity 
of  contractors  with  systems  building  are  all  partially  responsible  for  the 
great  variation  in  bid  prices.  Most  of  the  schools  in  the  study's  sample 
are  estimated  to  require  about  a year  to  construct,  representing  a signi- 
ficant anticipated  saving  over  the  eighteen  months  and  more  required  for 
conventional  construction.  None  of  the  buildings  in  the  sample  has  been 
completed  as  of  this  writing. 

The  experiences  of  these  architects  and  their  clients  point  up  a number  of 
situations  where  change  is  needed  in  order  to  realize  the  benefits  which 
are  available  to  school  districts  through  the  use  of  systems  building: 

* Despite  this  overage,  the  square-foot  price  was  in  the  vicinity  of  $39, 
which  was  close  to  the  price  of  another  conventionally-constructed  school 
bid  a short  time  earlier  in  the  same  city.  The  systems  school,  in  addi- 
tion, was  air-conditioned,  while  the  other  was  not. 
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Unfamiliarity  with  the  purported  time-saving  potential  of 
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systems  building  leads  contractors  and  their  suppliers  to 
make  conservative  estimates  of  construction  times  and  place 
high  prices  on  unfamiliar  items  and  processes. 

The  only  legally  acceptable  means  of  specifying  a particular 
set  of  components,  so-called  "flat  specif ication,**  appears  to 
restrict  competition  to  the  point  where  there  is  a serious 
risk  of  incurring  additional  costs. 

The  clients  decision-making  process  can  seriously  delay  the 
progress  of  the  whole  job.  It  (and  the  architect's  response, 
in  many  situations)  must  be  modified  to  provide  earlier  decisions' 
and  a more  rapid  response  to  unexpected  situations,  and  to  minimize 
•’mid-course*1  changes  of  any  major  aspect  of  the  project. 

The  provisions  of  the  filed  sub-bid  law  should  be  changed  to 
make  the  use  of  categories  for  systems  components  unequivocally 
legal. 


The  picture  which  is  emerging  from  the  use  of  systems  school  building  in 
Massachusetts  to  date  is  encouraging.  Despite  problems  stemming  from  the 
newness  of  the  method,  there  are  strong  indications  that  already  systems 
construction  is  beginning  to  show  savings  in  both  time  and  money  over  con- 
ventional methods.  These  problems  can  be  expected  to  diminish  in  importance 
as  the  various  parties  to  school  construction  become  increasingly  familiar 
with  the  potential  and  limitations  of  systems  building. 
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IMPLICATIONS  OF  SYSTEMS  SPECIFICATION , 
CONTRACTING  PROCEDURES 

CHAPTER  V - 1 


The  construction  of  a public  school  building  in  Massachusetts  todav  is 
governed  by  various  General  Laws  intended  to  provide  fair  competition  for 
bidders  of  public  works.  In  their  present  form,  these  laws  date  from  as 
early  as  1939,  but  they  have  been  updated  by  several  amendments  as  well  as 
a judicial  and  administrative  gloss  on  their  interpretation.  Major  statutory 
references,  which  have  been  cited  in  Section  II,  Chapter  1,  of  this  report, 
are  to  Sections  44A-44L  of  Chapter  149  and  Section  39M  of  Chapter  30.  It 
is  the  purpose  of  this  chapter  to  describe  the  extent  to  which  these  laws 
restrict  the  use  of  systems  in  the  specifying,  bidding  and  contracting  of 
school  building  construction. 

Both  the  evidence  within  the  statutes  themselves  and  the  legislative  history 
of  these  enactments  indicate  that  the  purpose  of  the  laws  relating  to  fair 
competition  for  bidders  on  construction  of  public  works  is  as  follows:  It 

is  preeminently  in  the  public  interest  that  the  letting  of  contracts  for 
large  public  works  be  undertaken  on  an  open  and  competitive  basis  without 
either  the  appearance  or  actual ity  of  favoritism.  The  emphasis  upon  pro- 
tection of  the  public  from  "fraud  and  favoritism**  was  found  by  the  Supreme 
Judicial  Court  to  be  of  at  least  equal  importance  to  other  virtues  of  'Com- 
petition*' in  its  analysis  of  the  bidding  provisions  of  one  municipality  in 
Sweezey  v.  Mayor  of  Malden,  273  Mass.  536  (1931).  It  must  be  acknowledged, 
however,  that  there  is  an  underlying  assumption  that  the  greater  competition 
fostered  by  the  bidding  procedure  mandated  in  the  public  bidding  statutes 
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will  result  in  a lower  price  to  the  public.  This  chapter  will  consider  the 
extent  to  which  these  purposes  may  be  satisfied  under  a procedure  which 
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Immediately  following  the  mandate  for  award  to  the  lowest  and  eligible 
responsible  bidder  (the  definition  of  this  term  will  be  treated  presently) 


is  another  mandatory  requirement,  one  which  poses  the  initial  and  basic 
problem  for  fitting  systems  construction  into  present  specification,  bid- 
ding and  contracting  procedures.  The  statute  in  G.  L.  c.  149  sec.  44A 
thus  continues  as  follows: 

The  awarding  authority  shall  prepare  for  bidding  purposes  a 
sufficient  number  of  sets  of  plans  and  specifications  so  that 
there  will  be  available  without  cost  or  charge,  except  for  a 
deposit  for  return  of  the  same  in  good  condition,  two  complete 
sets  of  plans  and  specifications  for  each  general  bidder  request- 
ing same  and  one  complete  set  of  plans  and  specifications  for 
each  sub-bidder  requesting  the  same. 

And  the  tandem  statute  in  G.  L.  c.  30  sec.  39M(b): 

...  [s]  pec i ficat ions  for  contracts  awarded  pursuant  to  the 

provisions  of  [G.  L.  c.  149  sec.  44A  to  44l]  shall  be  written 
to  provide  for  full  competition  for  each  item  of  material  to 
be  furnished  under  the  contract  [with  the  exception  to  be  con- 
sidered below]...  Every  such  contract  shall  provide  that  an 
item  equal  to  that  named  or  described  in  the  said  specifications 
may  be  furnished;  and  an  item  shall  be  considered  equal  to  the 
item  so  named  or  described  if  (1)  it  is  at  least  equal  in 
quality,  durability,  appearance,  strength  and  design,  (2) 
it  will  perform  at  least  equally  the  function  imposed  by  the 
general  design  for  the  public  work  being  contracted  for  or 
the  material  being  purchased  and  (3)  it  conforms  substantially, 
even  with  deviations,  to  the  detailed  requirements  for  the  item 
in  said  specifications.  For  each  item  of  material  the  specifi- 
cations shall  provide  for  either  a minimum  of  three  name  brands 
of  material  or  a description  of  material  which  can  be  net  by  a 
minimum  of  three  manufacturers  or  producers,  and  for  the  equal 
of  arry  one  of  said  named  or  described  materials. 


The  legal  effect  of  these  interdependent  statutes  is  that  the  architect 
considering  the  design  of  the  school  must  normally  employ  the  type  of 
specifications  which  have  been  described  in  this  report  as  detailed  speci- 
fications rather  than  performance  specifications.  While  it  is  perfectly 
clear  that  there  is  no  firm  distinction  between  detailed  and  performance 
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speci  f teat  ions  and  that  certain  grey  areas  may  exist  under  which  the  pur- 
poses of  a performance  specification  may  be  met  by  artful  drafting  of  a 
detailed  specification,  it  is  of  little  doubt  that  the  authors  of  the 
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present  public  bidding  laws  in  Massachusetts  intended  that  detailed  speci- 
fications be  the  rule  and  performance  specifications  by  far  the  exception. 
If  there  were  any  doubt  in  this  matter,  it  is  resolved  by  the  section  of 
the  fair  competition  laws  which  deals  specifically  with  the  sub-bidding 
procedure  withir.  the  area  of  the  unitary  or  general  contract.  Under  G.  L. 
c.  149  sec*  44C,  the  following  appears,  and  it  may  be  considered  the  third 
mandate  of  the  present  contracting  fair  competition  laws: 

Every  contract shall  include  the  specifications  and,  if  deemed 

necessary  or  convenient  by  the  awarding  authority,  plans,  detail- 
ing all  labor  and  materials  to  be  furnished  thereunder.  Such 
speci f icat ions  shall  nave  a separate  section  for  each  of  the 
following  classes  of  work  if  in  the  estimate  of  the  awarding 
authority  such  class  of  work  will  exceed  $1,000.  [Seventeen 
enumerated  classes  of  work  and  an  eighteenth  optional  class 
fol  low.] 


Interestingly  enough,  a technical  reading  of  this  statute  would  make  the 
detailed  spec ? f icat ions  mandatory  and  the  plans  optional . The  practice, 
of  course,  has  been  to  have  both  plans  and  detailed  specifications  with 
cross-references . In  any  event,  setting  forth  the  detai 1 ed  as  distinguished 
from  performance  speci f icat ions  seems  to  be  without  question  what  was  in  the 
minds  of  those  who  drafted  and  frequently  amended  the  Massachusetts  fair 
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competition  laws.  Indeed,  the  option  to  eliminate  plans  is  rendered  doubt- 
ful by  a later  provision  in  44C,  namely: 
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From  the  three  mandates  quoted  above,  it  strongly  appears  that  the  systems 
method  is  incompatible  with  the  present  Massachusetts  law  to  the  extent  that  per- 
formance rather  than  detailed  specifications  are  preferred  in  systems  bidding.  It 
should  be  noted,  however,  that  some  systems  are  compatible  with  detailed 
specifications.  As  the  technology  advances,  more  systems  may  well  develop 
in  this  direction.  But  the  fact  remains  that  the  greater  flexibility  and 
innovation  generally  associated  with  systems  construction  would  probably  be 
encouraged  more  by  performance  than  by  detailed  specif icat ions. 

There  are  other  mandates  in  the  present  law  which  reinforce  the  legal  incom- 
patibility of  systems  with  existing  procedures.  The  seventeen  enumerated 
specific  trades  include  several  which,  in  most  systems  building,  should  not  be 
separated  into  specific  sub-trades  but  combined  into  a systems  or  subsystems 
bid.  Thus  the  filed  sub-bid  for  “acoustical  tile*'  cannot  be  separated  from 
“electrical  work*'  if  an  integrated  ceiling  system  or  subsystem  is  to  be 
designed.  Similarly,  “roofing  and  flashing,"  “metal  windows,"  ‘‘waterproof i ng, 
dampproofing  and  calking,"  "lathing  and  plastering"  and  possibly  other  filed 
sub-bids  would  have  to  be  partially  merged  in  a wall  system.  The  author 
of  a systems  specification  must  be  equally  concerned,  for  example,  with 
the  “heating,  ventilating  and  air  conditioning"  filed  sub-bid  and  its 
relationship  to  the  systems  building  which  he  is  designing. 

Some  of  the  mandates  with  respect  to  specific  filed  sub-bids  may  be  partially 
softened  by  a practice  which  has  emerged  (not  as  a result  of  systems  building 
but  of  unrelated  pressures  upon  owners  to  commence  construction  before  plans 
and  specifications  are  completed)  in  which  a series  of  general  filed  sub- 
bids have  been  invited  for  the  same  project.  The  series  of  bid  invitations 
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has  commonly  begun  with  a foundations  bid  which  may  include  work  for  a 
general  contractor  and  certain  common  subcontractors,  notably  waterproofing, 
and  possibly  plumbing,  electrical  and  masonry.  This  development,  referred 
to  as  fast  tracking,  is  justified  more  by  practice  than  a specific  authoriza- 
tion in  the  statutes  and  has  suggested  to  some  commentators  that,  systems 
bidding  can  be  harmonized  with  Chapter  149  procedures  simply  by  establishing 
a procedure  for  a series  of  systems  contractors,  each  of  whom  is,  in  Massa- 
chusetts parlance,  a "general  contractor"  with  one  or  more  subcontractors 
bound  to  him. 

The  practice  of  serial  bidding  of  a project,  however,  has  not  been  entirely 
encouraging.  It  is  obvious  that  one  of  the  crucial  advantages  of  the 
unitary  contract,  namely,  the  Woidance  by  the  owner  of  a diffusion  of 
responsibility,  is  lost.  For  example,  the  general  contractor  fol lowing 
the  foundation  general  contractor  (if  he  is  not  the  same  person)  may  well 
wonder  whether  the  work  already  completed  is  indeed  in  conformance  with  the 
original  specifications  and  the  specifications  upon  which  the  second  con- 
tractor bid.  At  the  same  time,  the  foundation  contractor  does.  Ms  work  and 
leaves  the  site  before  possible  inadequacies  in  his  work  may  become  apparent. 
Also,  if  there  is  to  be  overlapping  in  time  in  systems  bidding,  it  is 
likely  that  there  will  be  different  firms  of  the  same  sub-trade  on  the 
building  site  at  the  same  time.  This  may  not  be  an  always  manageable 

situation  with  respect  to  responsibility,  efficiency  and  possibly  union 
relat ionsh ips . 

Even  with  the  limitations  described  above,  certain  types  of  systems  or 
subsystems  may  be  incorporated  into  what  would  otherwise  be  a traditional 
Massachusetts  public  bid  for  a school  building.  The  most  successful 
efforts  at  combining  a systems  method  with  the  traditional  filed  sub-bid 
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method  have  been  made  using  systems  fabricated  off  the  construction  site. 

Such  items  may  be  deemed  "mater ial s"  within  the  definition  found  in  6.  L. 
c.  30  sec.  39M  which  includes,  more  accidentally  than  with  particular  intent, 
"any  article,  assembly,  system  or  any  component  part  thereof."  The  limited 
number  of  systems  to  which  this  exclusively  off-site  attribute  applies  is 
such  that  the  resulting  bidding  procedure  is  still  essentially  that  of  a 
traditional  Massachusetts  filed  sub-bid  project  with  the  owner  simply  owning 
more  of  the  equipment  than  he  normally  does.  It  is  not  a complete  systems 
procedure. 

Still  further  problems  exist  for  a systems  project  under  Massachusetts  law. 

It  is  clear  from  the  analysis  in  this  report  that  systems  design,  or  a 
procedure  approximating  a systems  project,  requires  a high  degree  of  pre- 
qualification of  the  systems  and  subsystems  components  to  be  considered 
in  any  competitive  project.  Yet  pre-qualification  is  neither  specifically 
nor  inferent ial ly  authorized  by  the  present  Massachusetts  bidding  statutes 
as  they  relate  to  school  buildings.  Indeed,  the  mandate  that  all  sub- 
bidders and  bidders  requesting  plans  must  be  furnished  them  provides  a 
clear  implication  against  pre-qualification.  Moreover,  G.  L.  c.  149  sec. 

44E  requires  that  any  person  be  furnished  a bid  form  upon  request.  Other 
statutes  allowing  pre-qual i f icat ion  in  public  work  other  than  schools 
(essentially  on  a financial  basis)  apply  only  to  projects  of  the  Department 
of  Public  Works  and  the  Metropolitan  District  Commission  (G.  L.  c.  29  sec. 

8B)  and  raise  an  additional  implication  that  the  General  Court  did  not 
intend  to  authorize  pre-qual if icat ion  with  respect  to  any  other  public 
bidding  work. 
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Without  pre-qualification,  it  seems  Impossible  to  predict  at  all  accurately 
which  of  the  mathematically  large  number  of  possible  interfaces  between 
and  among  systems  and  subsystems  can  be  the  basis  of  a meaningful  bid  and 
therefore  an  enforceable  contract.  The  descriptions  of  the  various  systems 
projects  contained  in  this  report  show  that  pre-qualification  in  one  form 
or  another  was  a feature  of  each  project.  This  is  not  possible  under  present 
Massachusetts  law.  To  the  extent  that  occasionally  the  matter  may  be 
resolved  by  holding  open  crucial  interfaces  as  allowances,  the  amount  of 
competitive  bidding  becomes  less.  In  any  case,  the  result  is  not  a true 
systems  project. 

The  only  manner  in  which  the  present  Massachusetts  bidding  procedures  can 
be  harmonized  with  true  systems  bidding  is  the  employment  of  the 
exception  to  full  competition  contained  in  the  present  statutes.  Such  was 
the  procedure  followed  by  the  Public  Facilities  Commission  of  the  City  of 
Boston  in  a recent  project  described  in  Chapter  IV-7,  and  these 
exceptions  rr.ay  be  followed  by  any  owner  willing  to  make  the  required  documen- 
tation and  to  meet  the  inevitable  objections  of  those  who  feel  the  limitation 
of  competition  may  either  result  from  a motive  of  favoritism  or  cause  a 
financially  higher  bid  or  both.  The  exception  is  set  forth  in  G.  L.  c.  30 
sec.  39M  as  follows: 

(b)  [Specifications  may  be  otherwise  written  for  sound 

reasons  in  the  public  interest  stated  in  writing  in  the 
public  records  of  the  awarding  authority  or  promptly  given  in  • 
writing  by  the  awarding  authority  to  anyone  making  a written 
request  therefor,  in  either  instance  such  writing  to  be  pre- 
pared after  reasonable  investigation. 
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In  effect,  this  exception  eliminates  the  restrictive  features  described 
above  (although  even  it  does  not  allow  pre-qualification  as  such).  Pro- 
ceeding under  the  exception  is,  truly,  an  acknowledgment  that  systems  bid- 
ding cannot  be  undertaken  with  the  provisions  of  the  fair  competition  law 
in  full  effect. 

Because  of  the  incompatibility  of  the  present  Massachusetts  statute  and 
the  requirements  of  systems  bidding,  this  study  has  concluded  that  bidding 
on  systems  projects  must  be  allowed  to  proceed  under  a new  fair  competition 
law  while  Chapter  149  section  44A-44L  and  G.  L.  c.  30  sec.  39M  remain  in 
effect  for  essentially  non-systems  projects.  The  opportunity  will  still 
exist  for  those  projects  which  partake  of  some  systems  attributes  but 
which  are  still  essentially  traditional  Massachusetts  school  building 
projects  to  integrate  an  occasional  system  through  pre-purchase  of  it  as 
a material . 

Any  new  fair  competition  law  with  respect  to  systems  bidding  must  preserve, 
however,  the  two  purposes  of  the  present  fair  competition  law:  the  avoidance 
of  the  appearance  or  the  actuality  of  favoritism  and  the  protection  of 
public  finances  through  competitive  bidding. 

The  avoidance  of  favoritism  can  be  achieved  through  a rigorous  pre-qual i f i ca- 
tion procedure  open  to  all  persons.  Wide  dissemination  of  systems  and  sub- 
systems information,  a full  research  and  development  program,  a series  of 
prebid  conferences,  a flexible  definition  of  systems  and  subsystems,  and  a 
prebid  appeals  procedure  are  all  essential  to  an  effective  competitive 
systems  bidding  procedure.  The  key  to  avoidance  of  the  actuality  or 
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appearance  of  favoritism  is  openness  and  the  opportunity  to  appeal,  and  both 
are  essential  to  protect  the  public  interest  and  instill  public  confidence. 


With  respect  to  the  objection  that  the  economies  of  full  competition  might 
be  lessened  through  a competitive  systems  bidding  procedure  which  includes 
pre-qualification,  cons iderat ion  should  first  be  given  to  what  economies 
are  actually  obtained  by.  compet i t ion . Even  under  the  present  statute,  it 
is  notable  that  awards  to  both  general  contractors  and  subcont ractors  must 
be  made  only  to  the  lowest  "eligible  and  responsible"  bidder.  Eligibility 
and  respons ib i 1 i ty,  as  well  as  the  related  notion  of  competence,  are  defined 
as  fol lows: 

[T]he  words  'lowest  responsible  and  eligible  bidder' 

shall  mean  the  bidder  whose  bid  is  the  lowest  of  those  bidders 
possessing  the  skill,  ability  and  integrity  necessary  to  the 
faithful  performance  of  the  work  and  it  shall  certify  that* 
he  is  able  to  furnish  the  labor  that  can  work  in  harmony  with 
all  the  elements  of  labor  to  be  employed  on  the  work.  Essen- 
tial information  with  regard  to  such  qualification  shall  be 
submitted  in  such  form  as  the  awarding  authority  may  require. 

With  respect  to  sub-bids,  the  awarding  authority  is  authorized  to  reserve 

the  right  to  reject  any  sub-bid  on  any  sub-trade,  if  it  deter- 
mines that  such  sub-bid  does  not  represent  the  sub-bi.d  of  a 
person  competent  to  perform  the  work  as  specified 

Hence,  under  the  present  statute,  the  awarding  authorities  have  great  power, 

if  they  have  the  time,  interest  and  technical  and  governmental  support  to 

invoke  such  power,  to  determine  whether  a monetarily  low  bidder  is  truly  the 

lowest  eligible  and  responsible  bidder. 

The  problem  has  been  that  the  exigencies  of  completing  the  work  within  a 
time  schedul e--and  uncertainties  that  documented  evidence  of  lack  of  skill, 
ability,  integrity,  and  competence  can  survive  what  may  be  a protracted 
administrative  or  judicial  review — often  force  owners  not  to  invoke  their 
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powers  of  disqualification  after  bid.  In  addition,  disqualifying  a low 
bidder  may  give  rise  to  an  accusation  of  favoritism  with  respect  to  the 
next  bidder.  The  importance  of  the  present  statute,  however  rarely  in- 
voked, is  that  the  drafters  recognized  that  the  lowest  monetary  bidder 
may  not  be  the  most  economica  1 with  respect  to  the  protection  of  public 
finances . 

Hence,  the  matter  of  pre-qual if ication  is  related  to  the  financial  effects 
of  competition.  If  pre-qualification  for  systems  bidding  is  as  rigorous, 
fair  and  open  as  is  suggested  in  this  report,  the  protection  of  the  finan- 
cial interests  of  the  owner  will  result  from  the  award  to  the  lowest  pre- 
qual j f led  and  hence  eligible  bidder.  While  there  will  always  be  contractors 
available  who  may  demonstrate  their  desire  to  work  for  a lower  price,  an 
effective  pre-qualification  system  will  allow  an  owner  with  ability  and 
integrity  to  insist  that  the  final  bid  or  series  of  bids  awarded  to  the 
lowest  el igible  bidder  whose  eligibility  has  been  established  through  fair 
and  open  pre-qualification. 

To  the  extent  that  a systems  bidding  procedure  moves  away  from  the  large 
number  of  filed  sub-bids  presently  required  under  Massachusetts  bidding  law, 
cost  savings  may  reasonably  be  anticipated.  The  authors  of  this  report 
estimate  chat  the  savings  may  amount  to  as  much  as  five  percent  of  the  bid 
price. 

This  estimate  of  cost  savings  is  based  on  an  analysis  of  several  bids  under 
the  present  bidding  procedure  for  Massachusetts  schools  and  on  discussions 
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multiple  sub-contract  administration,  sub-bid  bond  costs  and  contingency 
costs  for  construction  uncertainties. 

With  the  introduction  of  rigorous  and  open  pre-qualification,  the  revision 
of  present  sub-bid  categories  is  a comparat  ively  minor  though  vital  matter. 
Thus  the  various  technologically  feasible  systems  can  be  defined  and,  as 
technology  progresses,  redefined,  so  that  the  general  contractor  or  the 
series  of  general  systems  contractors  will  be  dealing  with  fewer  subsystem 
contractors  than  with  subcontractors  under  the  present  filed  sub-bid  law. 

The  general  contractor  may  become  a manager  of  systems  contracts,  the 
details  of  which,  in  the  design  and  pre-qualification  phase  of  the  project, 
have  been  worked  out  more  in  advance  of  the  actual  bidding  than  can  presently 
be  the  case.  Only  in  tnis  way  can  the  Past  tracking  and  sure  economies  of 
systems  bidding  be  achieved  while  maintaining,  in  the  public  interest,  fair 
dealing  and  competition. 
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CHAPTER  V - 2 


The  successful  introduction  of  large-scale  systems  school  construction  into 
Massachusetts  will  require  a careful  study  of  the  existing  framework  of 
codes,  agencies  and  approvals  to  determine  the  areas  where  changes  would 
return  smoother,  more  economical  design  and  construction  of  school  buildings. 
In  general,  the  Massachusetts  codes  affecting  school  construction  aopear  to 
be  reasonable,  although  in  many  instances  mod  if icat ions  would  benefit  not 
only  a systems  building  program  but  the  entire  school  design,  construction 
and  renovation  process.  Two  general  areas  in  which  improvements  could  be 
made  are  organization  and  specific  code  provisions. 


There  are,  however,  different  secondary  c 
(about  a half  dozen  of  the  latter  are  inv 
tion  of  a typical  school)  than  is  desirab 
of  approvals.  At  the  present  time,  it  is 
district,  usually  acting  through  its  arch 
and  codes  have  jurisdiction  over  its  proj 
to  secure  approval.  In  addition  to  the  t 
processing,  the  existence  of  so  many  seco 
boilers,  gas  appliances,  swimming  pools, 
physically  handicapped,  and  so  on,  makes 
will  overlap  and  that  other  ineff ic iencie 
various  agencies*  code  and  approval  funct 
cedure  would  appear  to  be  a desirable  ste 
a smoother,  better  coordinated  and  probab 


Procedural  and  Organizational  Changes 


One  of  the  important  requirements  for  any  successful  large-scale  systems 
building  program  is  sufficient  uniformity  of  building  codes  to  avoid  the 
necessity  for  modifying  components  from  one  job  to  another  and  to  avoid 
the  extra  costs  incurred  by  designing  components  to  the  most  stringent  code 
provisions,  which  may  exist  in  only  a few  scattered  places  within  the  market 
area.  Since  1963,  when  the  Board  of  School  house  Structural  Standards  code 
(Building  Regulations  for  School  houses)  was  extended  to  become  the  primary 
code  for  all  school  construction  within  the  Commonwealth,  Massachusetts  has 
had  such  a uniform  code  for  school  buildings.  With  the  exception  of  local 
zoning  boards,  the  various  regulatory  bodies  affecting  school  construction 
are  statewide  in  scope. 


486 


Uniform  interpretat ion  and  a speedy  appes 
reforms  in  general  in  Section  III,  Chaptc 
when  applied  to  systems  building  programs 
and  risks  involved  in  challenging  the  Fic 
ficiently  serious  that  his  interpretat ior 
they  contradict  those  of  the  Supervisor  c 
The  policy  of  the  Department  of  Public  S^ 
Inspectors  abide  by  the  interpretat ions  < 
enforcing  school  building  codes  at  the  c< 

A systems  program  involving  the  developrrw 
performance-oriented  codes  in  order  to  a 
design  latitude.  With  performance  codes 
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There  are,  however,  different  secondary  codes  and  regulatory  agencies 
(about  a half  dozen  of  the  latter  are  involved  in  the  design  and  construc- 
tion of  a typical  school)  than  is  desirable  for  smooth  and  rapid  processing 
of  approvals.  At  the  present  time.  It  is  the  responsibility  of  the  local 
district,  usually  acting  through  its  architect,  to  determine  which  agencies 
and  codes  have  jurisdiction  over  its  project  and  to  take  the  necessary  steps 
to  secure  approval.  In  addition  to  the  time  and  cost  required  for  all  this 
processing,  the  existence  of  so  many  secondary  codes,  covering  healing 
boilers,  gas  appliances,  swimming  pools,  sewage  facilities,  access  for  the 
physically  handicapped,  and  so  on,  makes  it  inevitable  that  j urisd ict ions 
will  overlap  and  that  other  inefficiencies  will  occur.  Consolidation  of  the 
various  agencies'  code  and  approval  functions  into  a single,  unified  pro- 
cedure would  appear  to  be  a desirable  step,  with  the  primary  benefit  being 
a smoother,  better  coordinated  and  probably  more  rapid  approval  process. 

Uniform  interpretation  and  a speedy  appeal  procedure,  discussed  as  desirable 
reforms  in  general  in  Section  III,  Chapter  7*  are  at  least  equally  necessary 
when  applied  to  systems  building  programs.  It  should  be  noted  that  the  costs 
and  risks  involved  in  challenging  the  Field  Inspector's  rulings  are  suf- 
ficiently serious  that  his  interpretations  are  rarely  questioned,  even  when 
they  contradict  those  of  the  Supervisor  of  Plans  or  incur  additional  costs. 
The  policy  of  the  Department  of  Public  Safety  should  require  that  Field* 
Inspectors  abide  by  the  interpretat ions  of  the  Supervisor  of  Plans  in 
enforcing  school  building  codes  at  the  construction  site. 

A systems  program  involving  the  development  of  new  components  requires 
performance-oriented  codes  in  order  to  al low  manufacturers  the  necessary 
design  latitude.  With  performance  codes,  new  products  can  be  tested  for 
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compliance  within  the  normal  admin istrat ive  framework;  with  specification 
codes,  new  products  or  materials  must  be  approved  by  means  of  a variance. 
This  procedure  involves  inferring,  accurately  and  completely,  the  perfor- 
mance intent  of  the  specification  code,  after  which  the  new  product  is 
tested  against  these  derived  criteria.  This  Is  an  unwieldy  process,  and 
may  involve  an  unacceptable  amount  of  guesswork  in  order  to  determine  the 
code*s  performance  "meaning." 

Systems  components  are  readily  adaptable  to  a performance-code-p  1 us-catal  og 
approach  such  as  is  discussed  in  Section  III,  Chapter  7.  Components  are 
basically  few  in  number,  standardized  and  have  relatively  simple  joinery. 
Under  a performance-or iented  approval  system,  many  of  the  design  conditions 
which  conventionally  must  be  explained  in  detail  by  means  of  drawings  and 
specifications  could  be  indicated  by  reference  to  standard  approved  details, 
with  resultant  savings  both  in  design  and  review  time. 

A major  redrafting  of  the  codes  such  as  would  be  necessary  to  convert  from 
a specification  code  to  one  based  on  performance,  however,  would  be  accom- 
panied by  disadvantages  as  well  as  benefits,  the  most  significant  one  being 
the  amount  of  time  and  money  required  for  such  a project. 

The  influence  of  building  codes  on  systems  schools  extends  beyond  the  end 
of  the  construction  period.  An  important  characterist ic  of  systems  buildings 
is  their  extreme  flexibility  and  adaptability  to  change.  It  is  possible  for 
a small  work  crew  to  make  a major  rearrangement  of  the  interior  space  of  a 

V 

school  in  a very  short  time,  even  over  a weekend.  Less  extensive  changes 
can  be  made  at  almost  any  time.  This  issue  is  potentially  somewhat  complex, 
since  the  installation  of  demountable  partitions,  the  relocation  of  plug-in 
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necessary  to  develop  simplif 
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ninistrative  framework;  with  specification 
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electrical  fixtures,  the  changing  of  air  outlet  locations  and  other  work 

i must  be  approved  by  means  of  a variance* 

associated  with  modifying  the  configuration  of  systems  buildings  is  less 

ig,  accurately  and  completely,  the  perfor- 

a  matter  of  demolition  and  construction  as  traditionally  described  and  more 

in  code,  after  which  the  new  product  is 

a matter  of  rearranging  some  movable  equipment  within  the  building  envelope. 

teria.  This  is  an  unwieldy  process,  and 

The  terms  of  the  final  approval  by  the  Department  of  Publ ic  Safety  state 

int  of  guesswork  in  order  to  determine  the 

explicitly  that  approval  and  the  license  to  operate  a schoolhouse  are  con- 
ditional upon  the  interior  of  the  building  not  being  “materially  altered" 

daptable  to  a performance-code-plus-catalog 

and  none  of  the  exits  or  means  of  escape  from  fire  being  "rendered  unavailable" 

Section  III,  Chapter  7.  Components  are 

or  "materially  changed. 11  This  clearly  means  that  for  many,  if  not  most. 

dized  and  have  relatively  simple  joinery. 

interior  rearrangements  of  systems  buildings,  the  approval  of  the  Department 

roval  system,  many  of  the  design  conditions 

of  Public  Safety  will  be  necessary  for  the  building*s  operating  license  to 

lained  in  detail  by  means  of  drawings  and 

remain  in  force.  In  order  to  establish  the  point  at  which  re- inspect  ion  and 

d.  by  reference  to  standard  approved  details. 

approval  become  necessary  and  to  handle  informal  rearrangements  of  the 

esign  and  review  time. 

interiors  of  systems  schools  in  a swift  and  orderly  manner,  it  will  be 

such  as  would  be  necessary  to  convert  from 

necessary  to  develop  simplified  procedures  which  fulfill  the  letter  and 
spirit  of  the  law  with  a minimum  of  red  tape. 

d on  performance,  however,  would  be  accom- 

as  benefits,  the  most  significant  one  being 

Building  permits  are  issued  locally  and  are  required  in  many  j urisd ict ions, 

uired  for  such  a project. 

for  any  work  which  would  alter  the  configuration  of  & building.  Because 

Drs  systems  schools  extends  beyond  the  end 

localities  vary  in  their  requi rements,  it  is  not  possible  to  describe  all 
the  circumstances  under  which  a permit  would  be  required  for  interior 

important  character ist ic  of  systems  buildings 

V 

rearrangements  of  a systems  school.  In  order  to  provide  for  the  uniform 

adaptability  to  change.  It  is  possible  for 

handling  of  this  matter  in  all  parts  of  the  Commonwealth,  it  appears 

r rearrangement  of  the  interior  space,  of  a 

desirable  to  specify  on  a statewide  basis  the  types  of  interior  rearrange- 

i  over  a weekend.  Less  extensive  changes 

ments  which  need  only  Department  of  Public  Safety  approval  and  those  for 

This  issue  is  potentially  somewhat  complex. 

which  both  state  approval  and  a local  building  permit  will  be  necessary. 

:able  partitions,  the  relocation  of  plug-in 
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Specific  Changes 

There  are  a number  of  provisions  of  the  Building  Regulations  for  School  houses 
which  could  be  changed  to  good  advantage.  Some  of  these  changes  would  simply 
update  provisions  which  have  become  obsolete  and  others  would  remove  considera- 
tions which  are  more  properly  the  concern  of  other  agencies.  For  example, 
the  Department  of  Education  would  be  more  qualified  to  set  environmental 
standards  such  as  the  window  area  required  for  classrooms,  in  some  cases, 
cost  savings  are  likely  to  result  from  such  changes.  In  the  examples  below, 
likely  ranges  of  possible  savings  are  indicated  to  give  an  idea  of  the 
dollar  value  of  these  modifications. 

The  code  states  that  classrooms  for  grades  K through  7 must  receive  daylight 
through  glass  areas  equivalent  to  6 percent  of  the  floor  area  of  the  class- 
rooms. For  grades  8 through  12,  however,  the  code  allows  half  of  the  class- 
rooms to  be  developed  as  interior  rooms  with  no  exterior  light  requirements. 


children  sitting  near  large  gl 
Most  architects,  therefore,  he 
occasional  view  to  the  exteric 

The  effect  of  the  code  on  h i gf 
reasonable  amount  of  glass  all 
minimum.  In  the  case  of  eleme 
quired  glass  areas  are  conside 
requirements  necessitate  extr« 
sive  light  wells,  clear  storie 

Because  the  health  and  well -be 
the  illumination  and  ventilati 
reasonable  to  suggest  that  the 
environmental  standards,  which 
Department  of  Education  than  c 


Contemporary  educational  philosophy  has  increasingly  emphasized  independent 
study,  which,  in  turn,  has  greatly  enlarged  the  role  of  the  instructional 
materials  center  or  library  as  a central  element  in  student  activities. 

This  concept  is  reflected  physically  in  wider  school  buildings  which  allow 
the  library  to  occupy  a central  position  surrounded  by  clusters  of  class- 
rooms . 

Many  years  ago  schoolhouse  design  relied  on  large  window  exposures  for  natural 
ventilation  and  illumination.  In  recent  years,  with  codes  requiring  much 
'higher  levels  of  illumination,  heating  and  ventilation,  and  with  the  develop- 
ment of  a technology  capable  of  satisfying  these  requirements,  windows  and 
glass  have  become  a liability.  It  is  impossible  to  protect  inexpensively 


The  following  cases  illustrate 

Assuming  the  removal  of  ref ere 
on  the  cost  of  a $2.8  million 
result  in  a reduction  of  50%  i 
cases  bracket  the  range: 

I . Minimum  case 

Assume:  Total  cost 

Wall  area 
wall  $10/s 

Window  are 
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tuil ding  Regulations  for  School  houses 
Some  of  these  changes  would  simply 
ete  and  others  would  remove  considera- 
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t qualified  to  set  environmental 
;d  for  classrooms.  In  some  cases, 
ich  changes.  In  the  examples  below. 
Heated  tc  give  an  idea  of  the 


children  sitting  near  large  glass  areas  from  glare  and  thermal  transmission. 
Host  architects,  therefore,  have  begun  to  limit  glass  areas,  allowing  an 
occasional  view  to  the  exterior  for  psychological  reasons  only. 

The  effect  of  the  code  on  high  school  design  appears  to  have  resulted  in  a 
reasonable  amount  of  glass  although  many  architects  question  even  this 
minimum.  In  the  case  of  elementary  and  middle  schools,  however,  the  re- 
quired glass  areas  are  considered  by  most  architects  to  be  excessive.  The 
requirements  necessitate  extra  thermal  and  glare  control  as  well  as  expen- 
sive light  wells,  clear  stories  and  unneeded  exterior  glass* 


is  K through  7 must  receive  daylight 
nt  of  the  floor  area  of  the  class- 
the  code  allows  half  of  the  class- 
Hth  no  exterior  light  requirements* 


Because  the  health  and  well-being  of  students  is  adequately  protected  by 
the  illumination  and  ventilation  levels  stated  in  the  code,  it  would  seem 
reasonable  to  suggest  that  the  subject  of  window  area  comes  under  educational 
environmental  standards,  which  are  more  properly  the  province  of  the 
Department  of  Education  than  of  the  building  code. 


ncreasingly  emphasized  independent 
ed  the  role  of  the  instructional 
element  in  student  activities* 
ider  school  buildings  which  allow 
surrounded  by  clusters  of  class- 


The  following  cases  illustrate  possible  cost  savings: 

Assuming  the  removal  of  references  to  window  area  from  the  code,  the  effects 
on  the  cost  of  a $2*8  million  elementary  or  middle  school  might  reasonably 
result  in  a reduction  of  50%  in  the  glass  area  now  required  by  law.  Two 
cases  bracket  the  range: 


on  large  window  exposures  for  natural 
years,  with  codes  requiring  much 
d ventilation,  and  with  the  develop- 
g these  requirements,  windows  and 
ossible  to  protect  inexpensively 


I . Minimum  case 

Assume:  Total  cost  $2,800,000. 

Wall  area  24,000  sq.  ft.;  Cost  of  brick-and-block 
wall  $1 0/sq*  ft. 

Window  area  2,500  sq.  ft.;  Cost  of  window  $l5/sq.  ft. 
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Effect  on  cost 


Saving  resulting  from  replacing  window  with  wall  «* 
$15  - $10  = $5. 

Effect  on  cost 

Window  area  is  reduced  50%  or  1,250  sq.  ft. 

Without  courts:  assumed  i 

Courts  j 

Saving  = 4,250  sq.  ft.  x $5/sq.  ft.  « $6,250 

Total  $ 

Percent  saving  * $6 , 250/$2 ,800, 000  * 0-22% 

Percent  saving  from  eliminating  court 

Heating  loads  might  be  reduced  thus: 

RANGE:  £ of  1 percent  to  1 percent  c 

Assuming  "U"  factor  for  entire  envelope  to  be 
.30  BTU/hour/sq.  ft. /degree 

Engineers  generally  agree  that  the  recent  code 

Assuming  envelope  to  be  132,000  sq.  ft. 

ventilation  requirements  in  classrooms  to  a rea 

Heat  transfer  = 132,000  x .30  = 39,750  BTU/hr. /degree 

neers  consider,  however,  that  the  reduction  in 

U factor  for  glass  = 1.13,  for  wall  = -3,  difference  = -83 

extended  to  places  of  public  assembly  such  as  a 

Reduce  window  area  as  above:  1.250  x -83  * 1,038  BTU/hr -/degree 

cafeterias.  This  would  entail  reducing  the  pre 

Percent  improvement  1,038/39,750  = 2.6% 

per  square  foot  to  the  same  per  pupil  CFM  requi 

I 1 . Maximum  case 

which  would  result  in  an  approximate  reduction 

The  code  presently  specifies  glass  "in  outside  walls.1'  In  order 

foot.  The  anticipated  savings  are  illustrated 

to  provide  outside  walls  for  interior  spaces  in  an  otherwise  loft- 

Assume  a one-story  building  containin 
area. 

planned  school,  one  architect  introduced  four  small  courtyards,  or 

Further  assume  a reduction  of  £ CFM  pi 

lightwells,  into  his  building.  Assuming  these  wells  to  be  15  ft. 

square,  25%  glass,  75%  brick-and-block  wall,  and  19  feet  high,  the 

25,000  sq.  ft.  = public  assembly  are< 

following  figures  apply: 

.08 /sq.  ft.  per  year  = average  fuel 

Courtyards: 

4o%  = percentage  of  fuel  bill  attril 
air  required  for  ventilation 

Walls:  4 x 1 5 * long  x 10*  hiqh  = 600  sq.  ft.  x 4 courts  = 

2,400  sq.  ft. 

$5,700  = total  yearly  fuel  bill  (#5 

Solid:  2,400  sq.  ft.  x .75  x $10  = $18,000 

Glass:  2,400  sq.  ft.  x .25  x $15  = $ 9.000 

40%  x .08  = .032 

.032  x i = .01 

Total:  $27,000 

25,000  xD  1 = $250  fuel 

Note  that  this  figure  is  exclusive  of  wall  footings,  extra  heating. 

4.4%  fuel 

etc. 
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xn  replacing  window  with  wall 


Effect  on  cost 


:ed  50%  or  1 ,250  sq.  ft. 

:t.  x $5/sq . ft. $6,250 
250/$2, 800,000  - 0.22% 

I thus: 

for  entire  envelope  to  be 
: /degree 

* be  132,000  sq.  ft. 

000  x .30  - 39,750  BTU/hr. /degree 
: 1.13*  for  wall  = .3,  difference  * .83 
is  above:  1.250  x .83  * 1,038  BTU/hr. /degree 
1,038/39,750  = 2.6% 


jlass  "in  outside  walls."  In  order 
or  spaces  in  an  otherwise  loft- 
Sduced  four  small  courtyards,  or 
uming  these  wells  to  be  15  ft. 
ock  wall,  and  19  feet  high,  the 


q x 10'  high  = 600  sq.  ft.  x 4 courts  = 
t . 

t.  x .75  x $10  = $18,000 
t.  x .25  x $15  = $ 9,000 

$27,000 

isive  of  wall  footings,  extra  heating. 


Without  courts:  assumed  $2,800,000 

Courts  $ 27,000 

Total  $2,827,000 

Percent  saving  from  eliminating  courts:  27/2,827  * 0.95% 

RANGE:  i of  1 percent  to  1 percent  of  cost  of  building. 


Engineers  generally  agree  that  the  recent  code  changes  have  reduced  the 
ventilation  requirements  in  classrooms  to  a reasonable  level.  Many  engi- 
neers consider,  however,  that  the  reduction  in  ventilation  should  be 
extended  to  places  of  public  assembly  such  as  auditoriums,  gymnasiums  and 
cafeterias.  This  would  entail  reducing  the  present  requirement  of  CFM* 
per  square  foot  to  the  same  per  pupil  CFM  requirements  as  for  classrooms, 
which  would  result  in  an  approximate  reduction  of  about  y CFM  per  square 
foot.  The  anticipated  savings  are  illustrated  in  the  example  below: 


Assume  a one-story  building  containing  100,000  sq.  ft.  of  floor 
area. 

Further  assume  a reduction  of  y CFM  per  square  foot  of  floor  area. 


25,000  sq.  ft.  = public  assembly  area 

.08/sq.  ft.  per  year  = average  fuel  costs/sq.  ft.  per  year 

40%  = percentage  of  fuel  bill  attributed  to  heating  outside 

air  required  for  ventilation 


total 

yearly 

fuel 

bill 

(#5 

oi  1 ) 

ko%  X 

.08 

= 

.032 

.032  X 

1 

2 

= 

.01 

25,000 
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$250 
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year  or 

4.4% 

fuel 
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saving 

per 

year 
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of  conduit  reduces  erection  time,  increa: 


The  implementation  of  o£en  planning,  which  is  a new  concept  associated  with 
team  teaching  and  systems  building,  has  been  handicapped  by  the  fact  that 
the  codes  were  written  for  conventional  building  types.  No  new  codes  or 
research  have  been  directed  to  open  planning,  with  the  result  that  the  1001- 
egress-di stance  rule,  which  means  a 200 1 width  restriction,  applies  to  all 
school  buildings  in  Massachusetts  including  those  employing  open  planning. 

Centrally  planned  instructional  media  centers  usually  require  a building 
wider  than  200 1 , which  has  forced  architects  to  resort  to  expensive  inner 
courts  and  other  devices  in  an  attempt  to  circumvent  the  200*  rule.  Specific 
research  into  code  changes  responding  to  the  need  for  open  planning  would 
no  doubt  relieve  these  design  restrictions. 

Another  example  of  the  arbitrariness  of  code  restrictions  as  they  pertain  to 
open  planning  concepts  is  the  rule  that  no  walls  or  dividers  can  exceed 
5'0n  in  height.  This  height  restriction  is  imposed  for  the  purpose  of 
allowing  teachers  visual  access  to  all  parts  of  the  building  for  the  detec- 
tion of  smoke.  This  is  a severe  design  handicap  because  many  walls  and 
dividers  containing  lockers,  storage  space  or  blackboards  have  to  exceed 
5 '0'1  in  height.  Some  research  directed  toward  the  use  of  smoke  detectors 
would  relieve  this  problem. 

Although  systems  building  can  generally  be  accommodated  within  the  frame- 
work of  existing  codes,  certain  technological  developments  will  require 
changes  in  the  codes.  The  most  obvious  of  these  innovations  is  the  adoption 
of  flexible  cord,  plug-in  connections  and  remote-control  switching  for 
lighting  power  and  controls  in  ceiling  systems-  The  resulting  elimination 


This  innovation  was  employed  successfully 
systems  projects  with  substantial  saving: 
savings  of  up  to  $ -50  per  square  foot  o 
of  the  electrical  portion  of  building  co: 
this  technique  on  systems  projects  in  th< 
this  magnitude  would  require,  however,  ai 
of  approximately  1,000,000  square  feet,  t 
feel  is  necessary  to  cover  research  and  < 
tion  costs,  A change  of  this  magnitude  v 
the  National  Board  of  Fire  Underwriters  < 
Electrical  Code,  Because  of  the  many  ve: 
anticipated  that  these  changes  will  be  mi 
resistance  and  expense. 

Regardless  of  the  difficulty  anticipated 
it  is  especially  interesting  to  proponenl 
is  an  example  of  the  technological  change 
ment.  It  is  anticipated  that  future  savi 
tion  will  accelerate  as  the  building  indi 
and  development  in  response  to  a conti nui 
systems  movement  throughout  the  United  Si 


494 


495 


253 


I 


a new  concept  associated  with 
handicapped  by  the  fact  that 
ing  types.  No  new  codes  or 
j with  the  result  that  the  1001- 
h restriction,  applies  to  all 

i 

fiose  employing  open  planning. 

i 

usually  require  a building 
to  resort  to  expensive  inner 
cumvent  the  2001  rule.  Specific 
need  for  open  planning  would 


restrictions  as  they  pertain  to 
11 s or  dividers  can  exceed 
mposed  for  the  purpose  of 
of  the  building  for  the  detec- 
cap  because  many  walls  and 
blackboards  have  to  exceed 
d the  use  of  smoke  detectors 


commodated  within  the  frame- 
developments  will  require 
ese  innovations  Is  the  adoption 
ote-contro?  switching  for 
s.  The  resulting  elimination 


of  conduit  reduces  erection  time,  increases  flexibility  and  decreases  costs. 

This  innovation  was  employed  successfully  in  the  Montreal  and  Toronto 
systems  projects  with  substantial  savings.  Manufacturers  estimate  that 
savings  of  up  to  $ .50  per  square  foot  of  building  area,  or  15%  to  20% 
of  the  electrical  portion  of  building  costs,  could  be  realized  by  using 
this  technique  on  systems  projects  in  the  United  States.  An  innovation  of 
;Ms  magnitude  would  require,  however,  an  accumulated  project  square  footage 
of  approximately  1,000,000  square  feet,  which  is  the  size  manufacturers 
feel  is  necessary  to  cover  research  and  development  and  change-over  produc- 
tion costs.  A change  of  this  magnitude  would  also  require  the  sanction  of 
the  National  Board  of  Fire  Underwriters  and  incorporation  into  the  National 
Electrical  Code.  Because  of  the  many  vested  interests  involved,  it  is  not 
anticipated  that  these  changes  will  be  made  without  encountering  considerable 
resistance  and  expense. 

Regardless  of  the  difficulty  anticipated  in  a change  of  these  proportions, 
it  is  especially  interesting  to  proponents  of  systems  building  because  it 
is  an  example  of  the  technological  changes  festered  by  the  systems  move- 
ment. It  is  anticipated  that  future  savings  in  school  building  construc- 
tion will  accelerate  as  the  building  industry  embarks  on  large-scale  research 
and  development  in  response  to  a continuing  performance-oriented  building 
systems  movement  throughout  the  United  States. 
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IMPLICATIONS  OF  SYSTEMS  SCHOOLS  CONSTRUCTION 
TRADE  UNIONS 


CHAPTER  V - 3 

Introduction 

This  chapter  will  review  the  factors  involved  in  the  introduction  of  indus- 
trialized methods  into  school  construction  in  Massachusetts  and  attempt  to 
assess  the  impact  on  current  trade  union  practices. 

Traditionally  in  the  construction  industry,  as  any  technological  change  in 
construction  methods  has  emerged,  it  has  been  met  wi th  apprehension  and 
occasionally  hostility  by  the  trade  unions.  Invariably  some  accommodation 
is  worked  out  and  eventually  the  benefits  of  technology  are  realized.  Be- 
cause of  such  accommodation  the  construction  industry  cannot  be  honestly 
accused  of  widespread  suppression  of  technological  advancements.  If  the 
industry  is  not  a model  of  efficiency,  the  fault  lies  in  the  area  of  organi- 
zation and  administration  rather  than  in  the  area  of  technology. 

The  Battel le  Report 

The  most  ambitious  and  authoritative  study  of  the  industrialization  of  con- 
struction carried  out  to  date  has  been  the  1967  study  by  the  Battel le  Memorial 
Institute  under  the  sponsorship  of  the  Building  and  Construction  Trades  Depart- 
ment, AFL-CIO.  The  report  is  entitled  'The  State  of  the  Art  of  Prefabrication 
in  the  Construction  Industry. n.  Anong  its  many  conclusions  the  Battel le 
Report  projected  the  following  "Effects  on  the  Affiliates"  (trade  unions) 
in  terms  of  all  types  of  construction  on  a national  basis: 
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1.  The  anticipated  advances  in  prefabrication  and  technology  during 
the  next  decade  appear  to  offer  Mopportuni ties*'  to  half  of  the 
affiliates  and  ‘‘threats"  to  the  other  half. 

2.  The  Operating  Engineers  and  the  Electrical  Workers  will  have  the 
greatest  opportunities  for  growth  while  the  Painters,  Decorators, 
and  Paper  Hangers  will  have  the  least. 

3.  The  Operating  Engineers  will  encounter  the  greatest  need  for  in- 
creased skills  by  1975  due  to  p re fabrication  and  other  advances 
in  technology. 

4.  The  majority  of  the  affiliates  will  experience  movement  in  their 
work  locations  but  none  will  move  from  factory  to  job  site  because 
of  prefabrication. 

5*  The  United  Association  (Plumbers  and  Pipefitters),  Carpenters,  and 
Electrical  Workers  will  be  the  affiliates  affected  the  most  by  re- 
location of  work  from  job  site  to  factory  due  to  prefabrication. 

Tne  Effect  of  Systems  Methods  Relative  to  School  Construction  in  Massachusetts 

In  Massachusetts  the  potential  effects  of  industrialization  of  construction 

will  be  far  more  pronounced  in  other  sectors  of  construction  (such  as 

housing)  than  on  school  construction.  One  reason  is  that  school  construction 

normally  represents  only  5%  to  10%  of  the  building  construction  in  this 
* 

state.  Also,  industrialization  will  have  less  than  sweeping  impact  because 
the  scope  of  its  implementation  will  comprise  only  a part  of  the  "elements" 
of  school  buildings.  Building  "elements"  are  defined  as  the  various  sub- 
systems such  as  foundation,  structure,  and  exterior  walls  which,  when 
integrated,  comprise  an  entire  building.  There  are  approximately  sixteen 
generally  recognized  elements  in  school  buildings.  The  conversion  from 
conventional  construction  techniques  to  industrialized  methods  is  contem- 
plated for  only  five  of  these  sixteen  elements  in  any  school  construction 
program  visualized  for  the  foreseeable  future;  however,  these  five  elements 
may  represent  over  40%  of  the  construction  cost*  Conventional  construction 

♦ 

* U.S.  Department  of  Conmerce  and  Massachusetts  Department  of  Labor  and 
Industries  figures  project  total  Massachusetts  building  construction 
for  1971  at  approximately  $2  billion-  SCHOOL  MANAGEMENT  Magazine  pro- 
jects Massachusetts  new  completions  for  1971  at  $175-9  million  or  8.8% 
of  the  total. 


methods  requiring  traditional  numbers  of  on-site  construction  workers  will 
continue  to  be  used  for  the  remaining  building  elements. 

The  Impact  on  Specific  Trades 

In  attempting  to  identify  the  specific  unions  affected  it  has  been  assumed 
that  any  initial  program  of  systems  construction  contemplated  would  limit 
systems  applications  to  the  following  elements  of  school  buildings: 

STRUCTURAL 

HEATING  - VENTILATING  - AIR  CONDITIONING  (HVAC) 

CEILING 

INTERIOR  PARTITIONS 
ELECTRIC  - ELECTRONIC 

In  the  systems  approach,  the  Lighting  portion  of  the  conventional  Electrical 
Element  is  grouped  with  Ceiling  Element  to  create  a distinct  new  element 
known  as  Lighting-Ceiling.  This  reflects  the  process  in  which  lighting 
fixtures  and  acoustic  ceiling  sections  are  installed  simultaneously  in  an 
integrated  manner. 

The  trade  unions  which  could  be  involved  in  the  construction,  erection,  ' 
and  placement  of  these  building  elements  under  present  day  conventional 
construction  methods  are: 

United  Brotherhood  of  Carpenters  and  Joiners  of  America  (Carpenters) 

Bricklayers,  Masons,  and  Plasterers  International  Union  (Brick  Masons) 

International  Union  of  Operating  Engineers  (Operating  Engineers) 

International  Brotherhood  of  Electrical  Workers  (Electrical  Workers) 

International  Association  of  Bridges,  Structural,  and  Ornamental 
Ironworkers  ( I ronworkers) 

International  Hod  Carriers,  Building  and  Common  Laborers  Union  (Laborers) 

International  Association  of  Marble,  Stone,  and  Slate  Polishers,  Rubbers 
and  Sawyers,  Tile  and  Marble  Setters  Helpers,  and  Terrazzo  Helpers 
(Tile  Setters) 
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Wood,  Wire,  and  Metal  Lathers 

Brotherhood  of  Painters,  Deco 
(Painters  and  Glaziers) 

International  Association  of  I 
Workers  (Asbestos  Workers) 

Operative  Plasterers  and  Cemei 
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CONDITIONING  (HVAC) 

The  trade  unions  normally  involved  in  the  construction,  erection,  and  £ 

installation  of  the  various  building  elements  are  generally  as  follows:*  i 
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process  but  not  considered  one  of  the  building  trade  unions.  5 
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LIGHTING  ELEMENT  - (Normally  a portion  of  the  Electrical  Element) 


Electrical  Workers  (Installation  and  hookup) 

Carpenters  (May  install  hangers  for  mounting  fixtures) 

CEILING  ELEMENT 


Carpenters  (Suspension  system,  acoustic  tile) 

Lathers  (Lathing) 

Asbestos  Workers  (Installation) 

Plasterers  (Plastering) 

INTERIOR  PARTITION  ELEMENT 

Brick  Masons  (Masonry  Partitions) 

Carpenters  (Wood  framing,  drywall) 

Lathers  (Lathing) 

Plasterers  (Plastering) 

Painters  (Painting,  decorating,  paper  hanging) 

Glaziers  (Glazing) 

Ironworkers  (Metal  work) 

Plumbers  (Piping) 

ELECTRICAL  - ELECTRONIC  ELEMENT 

Electrical  Workers  (All  work  of  an  electric-electronic  nature) 


Just  how  the  transition  from  conventional  construction  methods  to  indus- 
trialized methods  in  school  construction  will  affect  these  elements  is 
a matter  of  conjecture.  If  one  considers  only  the  current  state  of  the 
art,  some  conclusions  can  be  drawn-  However,  it  can  be  expected  that  the 
“open"  systems  approach  will  be  followed  creating  countless  technological 
innovations  and  new  solutions.  The  results  of  such  innovations  are  very 
difficult  to  predict.  The  following  broad  generalizations  concerning  the 
effect  of  industrialized  construction  methods  might  be  made: 

1.  In  the  case  of  steel  structural  systems  a great  deal  of  the  material 
is  currently  prefabricated  in  the  shop  and  merely  erected  on  site. 
There  should  be  very  little  change  in  this  process  except  that 
larger  components  will  be  assembled  off-site.  Many  concrete  struc- 
tural systems  are  currently  precast  off-site  and  del ivered  to  the 


site  for  erection.  This  trend  will  continue,  eliminating  much  of 
the  masonry,  forming,  reinforcing,  pouring  and  finishing  on  site. 

Some  HVAC  systems  will  be  roof-mounted  package  units  eliminating 
equipment  rooms  and  some  of  the  ductwork.  However,  ductwork  will 
still  have  to  be  installed  on  site  as  will  high  and  low  pressure 
piping  systems  and  electrical  hookup.  Much  of  the  insulation  may 
be  factory  appl ied. 

As  stated  above,  the  installation  of  the  lighting  will  tend  to  be 
done  in  conjunction  with  the  ceiling  elements  Much  of  fixture 
mounting  will  be  the  same  but  the  hand-wiring  of  junction  box 
connections  may  give  way  to  plug-in  connections.  Ceiling  systems 
will  be  much  the  same  as  at  present  with  acoustic  cei 1 ings  replac i ng 
plaster  ceilings  almost  entirely. 

Except  for  wet  walls,  interior  partitions  will  tend  to  be  prefab- 
ricated and  to  a great  extent  pre-g lazed  and  p re-finished  off-site. 
The  trades  involved  in  installation  of  interior  partitions  will  be 
the  most  seriously  affected  by  industr ial ized  methods  in  school 
construction.  However,  this  is  very  much  the  pattern  that  has  been 
established  in  high-rise  office  buildings,  and  no  particular  diffi- 
culties have  occured  with  the  affected  trades. 

The  overall  effect  on  the  electric-electronic  element  will  be  slight. 
Prefabricated  distribution  systems  may  eventually  replace  conventional 
distribution  but  that  is  still  over  the  horizon.  Pre-wired  electrical 
Mcol umnettes11  and  wall  panels  could  replace  much  conventional  interior 
wiring  but  this  should  be  offset  by  the  increasing  demand  for  more 
electric  communication  and  control  systems. 


Potential  Relocation  from  Construction  Site  to  Factory 

Because  the  construction  of  schools  in  Massachusetts  represents  only  5% 
to  10%  of  total  construction  systems,  school  buildings  will  create  very 
little  job  relocation  in  the  Commonweal th.  Although  this  relocation  will 
be  insignificant,  some  cons iderat ion  should  be  given  to  the  subject. 

The  traditional  fear  of  labor  has  been,  of  course,  that  the  function  of 
craft  labor  will  be  el iminated  by  automated  factory  production.  However, 
as  indicated  in  this  chapter,  the  Battel le  Report  suggests  that  most  craft 
union  functions,  rather  than  being  eliminated,  will  merely  be  relocated  to 
a manufacturing  plant  and  be  automated  to  some  extent  to  maximize  the  output 
of  skilled  labor.  This  implies  a relocation  rather  than  elimination  of  work. 

Is  such  relocation  really  a threat  to  labor  or  is  it  perhaps  an  opportunity? 
Such  redistr ibut ion  of  work  could,  of  course,  require  a relocation  of  a 
worker  and  his  family  from  one  geographical  area  to  another,  but  such 
physical  relocation  is  not  normally  onerous  to  the  construction  worker 

i 

who  generally  professes  a preference  for  mobility.  An  interesting  side- 
light to  this  issue  is  the  strong  probability  that  Massachusetts,  because 
of  its  traditional  manufacturing  capabilities,  highly  skilled  labor  force, 
and  current  overcapacity  of  manufacturing  facilities,  could  become  a major 
center  for  production  of  industrialized  building  components.  Consequently, 
many  job  opportunities  in  the  field  could  develop  in  this  state. 

Conversion  to  factory  work  could  necessitate  retraining.  Certainly  this 
is  not  a radical  demand  in  modern  industry  which  recognizes  the  need  for 
almost  constant  retraining  in  nearly  every  field  due  to  rapid  technological 
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change.  The  relocation  of  functions  from  job  site  to  factory  does  offer 
the  following  tangible  and  recognizable  benefits  to  labor: 

1.  Generally  improved  working  conditions  in  a sheltered  environment 
not  subject  to  the  elements; 

2.  A stabilization  of  employment  due  to  the  mitigation  of  climatic  in- 
fluences and  through  production  planning  inherent  in  factory  processing 

3.  The  advantages  of  a long-term,  single-employer  relationship  over  the 
more  casual  nature  of  the  multi-employer  relationships  operational 

in  the  industry  at  present; 

4.  The  greater  probability  of  gains  in  productivity  in  a factory  environ- 
ment due  to  refinement  of  repetitive  processes  and  sophisticated  pro- 
duction control  methods.  This  increase  in  productivity  may  not  offer 
an  immediate  increase  in  earnings  to  the  worker  but  would  provide  a 
sound  economic  basis  for  longer-term  wage  increases  and  continuity 

of  employment. 

If  these  longer-term  advantages  do  not  capture  the  imagination  of  the  typical 
construction  worker,  it  is  because  his  psychological  motivation  tends  to 
differ  from  the  motivation  of  workers  in  other  industries.  The  construc- 
tion worker  enjoys  moving  from  one  job  site  to  another  rather  than  working 
permanently  in  one  location.  Evidence  indicates  that  when  the  construction 
worker  tires  of  such  mobility,  he  leaves  the  industry  and  moves  into  mainte- 
nance work  related  to  his  trade,  or  perhaps  he  abandons  the  trade  entirely. 
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season."  This  degree  of  unemployment  is  an  integral  part  of  the  industry 
and  accepted  by  both  the  worker's  family  and  society.  As  the  BLS  Bulletin 
"Compensation  in  the  Construction  industry11  states*:  "Less  than  a full  year 

of  work  is  prevalent  even  among  the  industry's  major  earners.  In  1964,  for 
example,  fewer  than  one-third  of  all  workers  and  only  about  one-half  of  the 
major  earners  worked  in  contract  construction  during  all  four  quarters  of 
the  year."* 

What  has  reinforced  the  appreciation  and  expectations  of  free  time  by  the 
worker  has  been  the  traditional,  ability  of  the  construction  trade  unions 
continually  to  secure  average  hourly  earnings  for  its  members  far  in  excess 
of  labor  in  general.  The  higher  hourly  earnings  are  not  only  a result  of 
less  than  full  employment,  but  also  a cause  of  it.  Much  evidence  indicates 
that  the  prevalence  of  high  hourly  earnings  encourages  the  worker  to  stay 
in  ^n  industry  that  does  not  provide  full  employment  but  does  provide  annual 
earnings  comparable  to  industry  in  general. 

In  his  belief  that  wages  are  much  less  in  factory  labor,  the  construction 
worker  has  resisted  the  concept  of  removal  of  his  work  from  the  job  site  to 
the  factory.  As  Table  1 below  points  out,  this  is  true  Tn  the  case  of  the 
hourly  wage  rates  where  there  is  a 32%  differential.  But  Table  1 goes  on 
to  show  that  in  the  more  important  area  of  annual  earnings  there  is  a much 
smaller  (8%)  differential  between  the  average  annual  earnings  of  construction 
workers  and  workers  in  durable  goods  manufacturing.  As  indicated,  however, 
the  durable  goods worker  works  an  average  of  643  more  hours  per  year  than 
does  the  construction  worker. 


* Page  19,  Extent  of  Annual  Employment 
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Tabulation  of  Comparative  Hourly  Wage  Races 
and  Annual  Earnings,  1970 


Average  Proj . Hours  Proj . Avg. 

Classification  Hourly  Wage  Rate  Worked  Annual 

of  Employment  Wage  Rate  Differential  Per  Year  Earnings 


Annual 
Earn ings 
Di fferent ial 


^ing  all  four  quarters  of 


l 

t 

\ 

Durable  Goods 
Manufacturing 

$3.56 

68% 

2456 

$8,743 

92% 

ions  of  free  time  by  the 

Contract 

Construction 

$5.22 

100% 

1813 

$9,464* 

100% 

nstruction  trade  unions 
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are  not  only  a resul t of 
Much  evidence  indicates 
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* This  figure  includes  earnings  from  contract  construction  only. 

SOURCE:  This  tabulation  was  projected  for  1970  by  applying  known  hourly 

wage  rate  data  for  1970  (obtained  from  the  BLS  Monthly  Labor 
Review,  March,  1971)  to  the  numbers  of  hours  worked  in  each 
classification  as  projected  from  Bureau  of  Labor  Statistics 
Bulletin  No.  1656,  Compensation  in  the  Construction  Industry. 
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in  considering  hourly  wage  rates,  strong  doubt  exists  whether  the  trade 
unions  can  continue  to  obtain  wages  far  in  excess  of  industry  as  a whole. 
There  is  a mounting  campaign  focussed  directly  on  the  stabilization  of  con- 
struction wages  as  evidenced  by  the  recent  formation  of  a national  wage  price 
control  board  within  the  industry  created  under  strong  pressure  by  the 
President.  Furthermore,  the  experience  wi th  industrial ized  construction 
in  Europe  over  the  last  twenty-five  years  has  clearly  established  the  trend 
toward  equalization  of  factory  and  field  wages  in  construction.  Notwlth- 


g.  As  indicated,  however, 
ore  hours  per  year  than 


standing  the  psychological  preferences  of  the  construction  worker,  economics 
appears  to  be  dictating  the  inevitable  transfer  of  many  construction  func- 
tions from  the  job  site  to  the  factory.  All  indications  point  to  an  accelera- 
tion of  this  trend  within  the  next  few  years.  At  present  a few  craft  unions  have 
industrial  divisions  under  which  factory  workers  are  organized.  Normally 
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The  other  union  leader  statec 


the  skill  requirements  are  less  In  the  factory  and  the  wages  are  lower  than 
job  site  wages.  This  variation  in  wage  rates  between  factory  and  site  is 
apparently  an  accepted  principle  within  the  union.  The  implication  is  that 
such  two-tiered  unions  might  develop  in  all  trades. 

Discussions  with  Representatives  of  the  Trade  Unions 

In  attempting  to  determine  the  response  of  labor  unions  in  Massachusetts  to 
the  prospect  of  industrialized  school  construction,  three  labor  union 
officials  were  interviewed  to  solicit  their  views  on  the  subject.  These 
interviews  disclosed  that  while  the  unions  are  extremely  wary  of  indus- 
trialized construction  in  general— particularly  in  the  housing  sector— they 
do  not  appear  to  be  alarmed  by  this  innovation  in  school  construction.  This 
lack  of  concern  is  probably  due  to  their  recognition  that  school  construction 
currently  represents  such  a small  segment  of  total  construction  in  Massachu- 
setts and  that  only  limited  portions  of  school  buildings  will  be  industrialized. 

All  three  of  the  union  officials  interviewed  had  been  to  Toronto  to  inspect 
the  schools  constructed  there  under  the  SEF  program.  Two  of  them  indicated 
tnat  they  had  not  observed  anything  particularly  radical  in  the  methods  used 
there  and,  from  what  they  could  learn,  the  usual  complement  of  journeymen 
was  utilized.  Both  indicated  that  while  it  is  the  prime  responsibility 
of  the  union  representatives  to  assure  employment  for  their  members,  they 
realize  that  systems  methods  are  part  of  a technological  evolution  that 
has  gone  on  for  decades  and  will  continue.  They  both  recounted  the  great 
changes  in  materials  and  methods  of  construction  which  they  have  witnessed 
during  their  lifetimes  and  indicated  that  in  their  opinions  their  unions 
would  accommodate  the  industrialized  concepts  on  a realistic  basis. 
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The  other  union  leader  stated  that  he  did  not  expect  significant  reductions 
in  labor  force  on  school  construction  projects  because  of  systems  methods, 
but  he  does  look  for  a significant  reduction  of  construction  time.  He  was 
skeptical  that  streamlining  the  school  construction  process  would  substan- 
tially increase  school  construction;  he  cited  the  propensity  of  Massachusetts 
citizens  to  carry  on  with  traditional  methods  of  doing  things  and  their 
strong  desire  for  stringent  local  control  over  all  aspects  of  schools 
including  the  responsibility  for  construction. 

The  MOpportun  it ies11  to  Labor 

In  addition  to  the  potential  advantages  to  labor  which  could  accrue  from  the 
relocation  of  certain  functions  from  the  job  site  to  the  factory  (improved 
working  conditions,  stab i 1 izat ion  of  employment,  single  employer  relation- 
ship and  productivity  gains)  the  application  of  industrial ized  methods  to 
school  construction  could  introduce  yet  another  factor  which  would  tend  to 
increase  work  on  site.  This  factor  is  the  ability  of  the  contractor  to 
close  in  the  building  very  rapidly  after  placement  of  foundations.  This 
early  closure  allows  the  interior  trades  to  pursue  their  work  regardless  of 
the  outside  weather  conditions  and  is  a major  factor  in  maximizing  the  work 
force  and  hastening  completion. 

Streamlining  the  entire  process  and  reducing  the  cost  through  efficiencies 
could  significantly  increase  the  number  of  schools  built  annually  over  the 
next  few  years.  While  some  trades  might  be  getting  a smaller  share  of 
school  construction  as  others  are  getting  a larger  share,  total  school 
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construction  will  probably  be  growing  substantially.  Therefore,  with 
systems  building,  there  is  a strong  possibility  that  most  workers  would 
register  net  gains  in  number  of  hours  worked  on  school  construction. 

The  construction  worker  also  must  be  considered  in  his  role- as  a parent, 
homeowner,  and  taxpayer.  In  this  context  he  will  gain  manifold  benefits 
along  with  the  other  citizens  of  Massachusetts*  Improving  the  quality  of 
education  and  increasing  educational  opportunity  will  benefit  him  as  a 
parent  and  citizen.  Reducing  the  cost  of  building  schools  and  lowering 
the  property  tax  burden  will  benefit  him  as  a homeowner  and  taxpayer.  It 
is  very  possible  that  on  balance  even  the  construction  worker  whose  services 
are  in  less  demand  on  school  projects  may  derive  non-employment  gains  as 
a citizen  in  excess  of  any  losses  in  income  from  work  on  school  construction 
jobs.  With  the  backlog  of  demand  for  conventional  construction  over  the 
next  decade,  all  indices  point  to  more  than  ample  employment  in  all  sectors 
of  the  construction  industry. 

Communications  with  Labor 

Trade  union  members  and  their  leaders  have  a continuing  interest  in  systems 
building  in  general.  With  regard  to  its  application  to  schools  in  Massa- 
chusetts, state  school  authorities  contemplating  systems  construction  should 
establish  and  maintain  an  open  line  of  communications  with  the  Building 
Trades  Council.  The  purpose  of  such  communication  is  to  maintain  a con- 
tinuing insight  into  the  attitudes  and  concerns  of  the  unions  and  to  insure 
that  they  are  advised  in  advance  of  any  plans  which  might  deviate  from 
orthodox  practices.  If  objections  do  develop,  time  would  be  available  to 
work  out  satisfactory  solutions  avoiding  crises  and  delays. 
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Based  upon* the  research  and  analysis  set  forth  above,  the  following  conclu- 
sions are  drawn: 

1.  The  definite  trend  in  school  construction  is  toward  industrialization 
and  transfer  of  functions  from  the  job  site  to  the  factory. 

2.  Although  it  is  possibly  not  recognized  by  labor,  this  trend  may  pro- 
vide more  advantages  to  labor  than  disadvantages. 

3.  Despite  the  significant  differential  in  average  hourly  wage  rates 
between  construction  labor  and  labor  in  the  manufacture  of  durable 
goods,  the  differential  in  average  annual  earnings  is  much  smaller. 
Transfer  from  construction  to  durable  good  manufacturing  by  workers 
will  have  little  overall  effect  on  their  annual  income  from  employ- 
ment, although  they  must  expect  to  spend  more  hours  annually  working 
in  the  industry. 

4.  The  impact  on  labor  from  industrialization  of  school  construction  in 
Massachusetts  will  be  slight  and  far  less  significant  than  in  other 
sectors  of  construction. 

5.  There  is  every  reason  to  believe  that  the  attitude  of  the  building 
trades  will  be  mature  and  progressive  on  this  issue.  This  report 
does  not  predict  any  serious  labor  problems  stemming  from  the  imple- 
mentation of  Industrialized  methods  in  school  construction  in  Massachu- 
setts. 

6.  School  authorities  contemplating  systems  building  should  establish  and 
maintain  clear  lines  o.f  communication  with  the  Building  Trades  Council 
prior  to  commencement  of  construction  in  order  to  anticipate  and  avoid 
labor  difficulties. 
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IMPLICATIONS 


OF  GEOGRAPHIC  FACTORS  FOR  SYSTEMS 


CHAPTER  V - 4 


In  proposing  a statewide  systems  building  program  for  Massachusetts  schools, 
care  must  be  taken  to  account  for  the  various  physical  environments  which 
occur  in  different  parts  of  the  Commonwealth  since  in  some  instances  the 
nature  of  the  hardware  system  can  be  affected  by  these  conditions.  Sec- 
tion MI-10  of  this  report  briefly  outlines  their  nature;  this  chapter  is 
concerned  with  their  implications  for  systems  hardware. 
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Cl i mate 

In  general,  the  conditions  imposed  on  systems  buildings  by  climatic  factors 
will  not  differ  substantially  from  those  imposed  on  conventional  construc- 
tion. As  is  evident  from  the  various  climates  in  which  systems  schools  have 
been  designed  and  built,  including  southern  California  (SCSD),  Florida  (SSP), 
Canada  (SEF) , and  Massachusetts  itself  (see  Chapter  IV-6),  systems  hardware 
imposes  no  special  constraints  on  the  manner  in  which  a building  may  res- 
pond to  climate.  The  critical  factor,  then,  is  not  the  seasonal  variation 
from  hot  to  cold,  but  whether  climatic  conditions  are  sufficiently  homogenous 
in  all  parts  of  the  Commonwealth  for  any  given  season  to  allow  the  use  of 
a single  set  of  design  criteria  in  all  parts  of  the  state  without  incurring 
any  cost  penalties  due  to  local  conditions  being  significantly  different 
from  those  which  serve  as  the  basis  for  design.  While  there  is  a slight 
variation  in  the  Massachusetts  climate,  tending  toward  somewhat  colder 
winters  in  the  western  part  of  the  state,  the  small  size  of  the  Commonwealth 

s*  *.  * * 
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prevents  these  variations  from  becoming  significant.  Therefore  there  does 
not  appear  to  be  any  reason  for  using  more  than  one  set  of  climatic  condi- 
tions as  a basis  for  performance  specifications  for  systems  hardware; 
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th  since  in  some  instances  the 

which  are  not  already  significant  in  the  design  and  specification  of  con- 

ted by  these  conditions.  Sec- 

ventional  construction. 

s their  nature;  this  chapter  is 


ems  hardware. 

Topoqraphy  and  Subsurface  Conditions 

ems  buildings  by  climatic  factors 

There  is  great  variation  in  topography  and  subsurface  conditions  all  over 
Massachusetts,  which  is  evident  at  every  scale  from  the  state  as  a whole 
down  to  an  individual  plot  of  land.  Its  effect  on  systems  hardware,  however. 

rnposed  on  conventional  const ruc- 

should  be  minimal.  Subsurface  conditions  have  no  effect  on  systems  hardware 

ates  in  which  systems  schools  have 

at  all  because  the  building  foundations  are  always  outside  of  the  hardware 

n California  (SCSD),  Florida  (SSP), 

system.  The  structural  hardware  system  begins  at  the  interface  plane  formed 

e Chapter  IV-6),  systems  hardware 

by  the  meeting  of  the  foundation  top  and  the  base  of  the  vertical  support 

er  in  which  a building  may  res- 

element.  The  foundation  is  then  able  to  act  as  the  interfacing  element 

n,  is  not  the  seasonal  variation 

between  the  very  precisely  engineered  and  highly  predictable  elements  of 

ditions  are  sufficiently  homogenous 

the  hardware  system  and  the  earth,  which  is  basically  unengineered,  impre- 

iven season  to  allow  the  use  of 

cise  and  unpredictable.  Conventional  construction  is  well  adapted  to  this 

ts  of  the  state  without  incurring 

sort  of  interface  work;  much  of  the  art  of  building  in  the  conventional 

being  significantly  different 

manner  is  in  the  handling  of  elements  which  stand  as  interfaces  between 

sign.  While  there  is  a slight 

dissimilar,  unrelated  or  nonstandard  objects.  With  the  location  of  the 

nding  toward  somewhat  colder 

interface  between  systems  hardware  and  non-system  elements  set  at  the  top 

the  small  size  of  the  Commonwealth 

of  the  foundations,  differences  in  subsurface  conditions  are  dealt  with  in 
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exactly  the  same  manner  in  a systems  building  as  In  a conventionally 
constructed  one. 

Sloping  topography  presents  no  serious  or  unusual  problem  to  systems  hard- 
ware. The  ability  to  accommodate  various  types  of  "split  levels"  and  a 
variety  of  slopes  and  grade  level  changes  is  normally  specified  as  one  of 
the  performance  characteristics  requi red  of  the  hardware.  This  capacity 
carries  rjo  cost  penalty,  so  therefore  there  is  no  need  to  distinguish 
b : tween  the  requirements  for  hardware  designed  for  flat  sites  and  that 
intended  for  use  on  slopes. 

Demography  and  Degree  of  Urbanization 

There  does,  however,  appear  to  be  a variation  in  the  requirements  for  systems 
hardware  based  on  demographic  factors.  As  ha$  been  noted  in  Section  111-10, 
the  degree  of  urbanization  of  a site  has  a far  greater  influence  on  the 
design  of  schools  in  different  parts  of  Massachusetts  than  any  other  so- 
called  natural  factor.  The  cost  and  difficulty  of  acquiring  and  developing 
a site,  the  configuration  of  a building,  the  number  of  stories,  and  the 
resistance  to  fire  required  of  it  are  all  closely  related  to  whether  a 
school  is  to  be  located  in  a basically  rural  or  urban  area. 

Site  acquisition  and  development  are  matters  which  lie  wholly  outside  of 
systems  hardware  and  need  not  be  a concern  here.  Building  configuration 
and  fire  resistance,  however,  are  very  serious  concerns.  With  all  other 
things  equal,  the  more  urbanized  and  built-up  the  location  for  a new  school 
is,  the  less  land  is  likely  to  be  available  and,  in  turn,  the  more  expensive 
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it  is  likely  to  be.  This  acts  to  reduce  the  amount  of  ground  which  the 
building  is  allowed  to  cover,  making  it  increasingly  likely  that  the  new 
building  will  be  built  on  two  or  more  stories.  Accompanying  the  increase 
in  building  height  is  the  need  for  a greater  degree  of  resistance  to  fire, 
both  for  the  safety  of  the  building  and  its  occupants  and  for  the  protection 
of  adjacent  properties.  These  requirements  involve  additional  expenditures 
over  the  basic  amount  paid  for  a structure  of  one-story  capacity  with 
mini mum  f i re- res i s t i ve  qua 1 i t i es . 

If  an  attempt  is  made  to  use  statewide  a single  performance  specification 
oriented  either  to  low  (one-  and  two-story)  buildinqs  or  to  higher  ones  (two 
stories  or  more),  the  consequences  of  these  demoqraphic  factors  will  cause 
problems.  An  unnecessarily  heavy  structure  or  a degree  of  fire  resistance 
greater  than  that  which  is  actually  needed  will  penalize  the  economic  effec- 
tiveness of  a set  of  systems  hardware  in  some  situations,  as  in  the  case  of 
a multistory  Type  1 (fireproof  construction)  hardware  system  in  the  typical 
rural  environment.  Conversely,  a structure  which  lacks  sufficient  load- 
bearing  capacity  to  go  several  stories  high  or  has  inadequate  fire  resis- 
tance to  meet  local  fire  zoning  requirements  will  be  unusable  where  these 
qualities  are  important,  as  they  would  be  in  a densely  built-up  urban 
envi ronment. 

It  therefore  appears  that  some  means*  will  be  required  to  provide  for  hard- 
ware systems,  in  particular  the  structural  subsystem,  which  can  respond  to 
either  situation.  There  are  basically  two  ways  of  doing  this.  On  the  one 
hand  is  the  possibility  of  using  two  distinct  sets  of  hardware.  The  first 
set  would  include  a lightweight  structure  and  would  have  limited  fire- 
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resistant  qualities,  usable  in  buildings  one  or  two  stories  high.  The 
second  set  would  be  used  for  buildings  at  least  two  stories  high  and  would 
require  both  a heavier  structure  and  a greater  degree  of  fire  resistance, 
both  with  their  attendant  higher  costs.  On  the  other  hand,  it  is  theoretically 
possible  to  design  a modular  “add-on1'  system  in  which  the  basic  lightweight, 
unfireproofed  structural  elements  could  be  selectively  replaced  by  elements 
with  greater  load-carrying  and  fire-resistive  capabilities.  The  first 
example  would  be  easier  to  specify  and  design  but  would  result  in  two 

separate  structural  subsystems.  As  long  as  both  subsystems  were  fully  com-  < 

patible  with  all  the  other  elements  of  the  systems  hardware,  this  would  not 
be  expected  to  present  any  problems.  The  second  example  would  require  sig- 
nificantly more  work  to  specify  and  design  but  would  result  in  a single 
structural  subsystem,  rather  than  the  conceptually  less  elegant  paired 
system  of  the  first  case.  Whether  or  not  this  elegance  would  justify  its 
development  costs  is  not  a matter  which  can  be  definitively  determined 
here,  although  we  suspect  that  it  would  not. 

i 

Conclusions 

In  summary,  climate,  topography  and  subsurface  conditions  can  be  expected 
to  exert  little  or  no  influence  on  systems  hardware  which  would  result  in 
a set  of  design  criteria  too  wide  to  be  optimally  satisfied  by  a single  set 
of  performance  statements.  The  degree  of  urbanization  of  a school  site, 
however,  is  a condition  which  influences  the  hardware  system  in  such  a 
way  that  more  than  one  set  of  performance  requirements  must  be  satisfied 
by  the  hardware  system,  probably  by  means  of  two  paired  sets  of  structural 
subsystems. 
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COST  IMPLICATIONS  OF  SYSTEMS  CONSTRUCTION  AND  VC 


CHAPTER 


One  of  the  major  objectives  of  this  study  was  to  develop  a reliable  estimate 
of  the  cost  of  constructing  schools  in  Massachusetts  today  using  present 
systems  building  methods.  The  cost  estimate  is  presented  and  explained  in 
this  chapter.  Comparison  of  the  estimated  cost  of  systems  built  schools 
with  the  known  costs  of  conventionally  built  schools  provides  an  insight 
into  the  possible  cost  savings  which  might  be  derived  from  the  conversion  of 
conventional  construction  methods  to  systems  methods  in  Massachusetts. 

Procedures 

The  methodology  used  to  develop  an  estimate  of  the  cost  of  a systems  built 
school  begins  with  the  model  of  costs  of  conventionally  constructed  schools 
described  in  Chapter  1 1 1-5-  This  model  allocates  construction  costs 
among  13  separate  functional  building  elements  corresponding  to  building 
subsystems.  The  total  of  all  the  functional  element  costs  equals  the  cost 
of  the  total  school  building. 

Using  this  conventional  cost  model  as  a base,  a determination  was  made  as  to 
which  of  the  13  functional  elements  would  offer  the  most  potential  for  con- 
version to  systems  methods  of  construction  in  terms  of  functional  feasibility 
and  potential  cost  savings.  A study  of  completed  systems  school  projects  in 
other  states  and  provinces  of  Canada  indicates  that  the  building  elements 
whose  conversion  to  building  subsystems  would  offer  the  most  advantages  are: 

1 . Structural  subsystem 

2.  Exterior  wall  subsystem 
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3.  Interior  partitioning  subsystem 

4.  Lighting  subsystem* 

5.  Suspended  ceiling  subsystem* 

6.  Heating,  ventilating  and  air  co 

7.  Electric  - electronic  subsystem 

Construction  costs  for  these  selecte 
systems  cost  model. 

Since  Massachusetts  has  had  little  e 
by  systems  building  methods,  it  was 
construction  by  obtaining  cost  estim 
installers  listed  in  the  appendix  to 
upon  performance  specifications  orig 
tion  Systems  Development  (SCSD)  prog 
form  to  Massachusetts  requirements, 
scope  was  based  upon  a hypothetical 
square  feet  with  the  following  parti 

1 . Structural  Frame  and  Deck  Subsy 


The  vertical  and  horizontal  str 
the  building,  multiple  floor  de; 
received  were  based  upon  a stan 
bay  spacing  of  60'x60*  complete 
sary  fireproofing. 


*ln  systems  construction,  the  light? 
the  suspended  ceiling  element  are  c< 
namely,  the  lighting  - ceiling  subs 
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3.  Interior  partitioning  subsystem 

4.  Lighting  subsystem* 

5.  Suspended  celling  subsystem* 

6.  Heating,  ventilating  and  air  conditioning  subsystem 

7*  Electric  - electronic  subsystem 

Construction  costs  for  these  selected  subsystems  are  substituted  in  the 
systems  cost  model . 

Since  Massachusetts  has  had  little  experience  to  date  in  constructing  schools 
by  systems  building  methods,  it  was  necessary  to  determine  the  costs  of  such 
construction  by  obtaining  cost  estimates  from  the  systems  manufacturers  and 
installers  listed  in  the  appendix  to  this  chapter.  The  costs  were  based 
upon  performance  specifications  originally  developed  for  the  School  Construc- 
tion Systems  Development  (SCSD)  program  in  California,  and  modified  to  con- 
form to  Massachusetts  requirements.  For  estimating  purposes,  the  project 
scope  was  based  upon  a hypothetical  single  school  project  consisting  of  136,000 
square  feet  with  the  following  particular  specifications: 

1 . Structural  Frame  and  Deck  Subsystem  (IB): 

The  vertical  and  horizontal  structural  frame  support  elements  within 
the  building,  multiple  floor  decks  (if  any),  and  roof  decks.  Quotations 
received  were  based  upon  a standard  module  grid  of  S'xS1  with  a maximum 
ba/  spacing  of  GO'xGO*  complete  with  roof  decks  and  including  all  neces- 
sary fireproofing. 

*!n  systems  construction,  the  lighting  portion  of  the  electrical  element  and 
the  suspended  ceiling  element  are  combined  to  form  a new  building  element, 
namely,  the  lighting  - ceiling  subsystem. 


2.  Exterior  Wall  Subsystem  (2): 

The  total  building  enclosure  including  fenestration,  insulation,  entry 
and  egress  ways.  Quotations  were  based  upon  a scope  of  66,000  square 
feet  of  wall  surface. 

3*  Interior  Partitioning  Subsystem  (3): 

All  interior  walls  and  partitions  including  fixed,  demountable  and 
operable  partitions  with  doors,  frames  and  hardware.  Quotations  were 
obtained  on  the  basis  of  35,000  square  feet  of  interior  walls.  Including 
10%  typical  masonry  walls  accommodating  water  supply  and  waste  lines, 

15%  fixed  partitions,  65%  demountable  partitions,  and  1C%  operable 
partitions  together  with  doors,  frames  and  hardware. 

4.  Lighting  - Ceiling  Subsystem  (4b) : 

Quotations  included  the  ceiling  grid  support  system,  acoustical  finish 
material,  and  integrated  lighting  fixture  with  accommodation  of  HVAC 
supply  and  return. 

5.  Heating,  Ventilating,  and  Air  Conditioning  Subsystem  (8) : 

Quotations  received  include  air  conditioning  throughout. 

6.  Electric  - Electronic  Subsystem  (9): 

All  switchgear,  distribution  systems  and  power,  lighting  and  communi- 
cations equipment  except  lighting  which  is  Included  in  the  lighting  - 
ceiling  subsystem.  Quotations  were  received  on  the  basis  of  one  drop 
pole  or  console  per  classroom. 

The  data  on  installed  costs  of  building  elements  constructed  by  systems 
methods  were  obtained  from  leading  manufacturers  currently  active  in  the 
field  of  school  construction.  These  quotations  (which  are  included  within 
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the  Appendix)  generally  represent  a range  of  costs  based  upon  performance, 
appearance  and  other  qualitative  factors.  The  analysis  of  these  cost 
ranges  and  physical  inspection  of  the  components  by  cost  engineers  resulted 
in  the  development  of  three  separate  cost  projections  as  the  minimum, 
probable,  and  maximum  cost  schedules.  These  schedules  are  presented  below. 
For  comparison  purposes  a schedule  of  costs  of  the  composite  school  based 
upon  the  findings  set  forth  in  Chapter  I l 1-5,  School  Construction 
Cost  Survey*  is  also  included. 

Accepting  the  total  construction  cost  of  $33.92  set  forth  in  Exhibit  2 as 
the  "probable"  cost  utilizing  systems  construction  methods,  an  immediate 
saving  of  $1.33  or  3.7%  over  conventional  construction  cost  is  estimated. 

Additional  Potential  Cost  Savings  Through  the  Use  of  Systems  Components 
The  projected  3*7%  cost  savings  represents  a potential  saving  based  only 
on  manufacturers1  quotations  obtained  under  static  conditions.  This  estimate 
does  not  contemplate  such  significant  variables  as: 

1.  Increased  competitiveness  of  manufacturers  and  installation  contractors 
as  their  experiences  with  the  products  increase. 

2.  The  cost  advantages  derived  from  further  research  and  development  of 
systems  components  and  methods  spurred  by  increasing  demand. 

3.  Increased  knowledge  and  facility  in  the  use  of  systems  components  by 
architects . 

It  is  estimated  that  these  factors  offer  the  potential  of  an  additional  6% 
to  9%  savings  over  a five  year  period  with  a potential  12%  saving  in  ten 
years  based  upon  sound  orgainzation  and  management  practices  by  the  contract- 
ing authorities.  This  type  of  management  capability  can  best  be  developed 
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Exhibit  1 


Building  El ement 
ProDosed  for  Sub- 
stitution of  Con- 
ventional Con- 
struction by  Sys- 
terrb  Components 

Projection  of  Estimated  School 

Costs 

l 

Pro 

Minimum 

Based  Upon  the  Use  of 
Quality  Systems  Components 

Pri 

Cost  of' 
Systems 
Component 
($/Sq.Ft. ) 

Cost  of  Remaining 
Portions  of  I n- 
stal lation  not 
Subject  to  Systems 
Components  ($/$q  Ft) 

Total  In- 
stal led 
Cost 

($/Sq  Ft) 

Estimated  Cost 
of  Composite 
School  Built  by 
Conventional 
Methods 
($/Sq  Ft) 

Bui lding  Element 
Proposed  for  Sub- 
stitution of  Con- 
ventional Con- 
struction by  Sys- 
tems Components 

Cost  ol 
System; 
Com  pom 
($/Sq  f 

Structural  Frame 

and  Desk  \1B) 

1.80 

.75 

2.55 

5.64 

Structural  Frame 

and  Deck  (IB) 

3.1! 

Exterior  Wal 1 s (2) 

2.00 

.25 

2.25 

3.77 

Exterior  Wal 1 s (2) 

3.4c 

Interior  Partitions  (3) 

2.65 

.35 

3.00 

3.81 

Interior  Partitions  (3) 

3. K 

Lighting-Ceiling  (4B) 

1.28 

.10 

1.38 

.71"" 

Lighting-Ceiling  (4B) 

2.4< 

H.V.A.C.  (8) 

3.00 

.15 

3.15 

3.94 

H.V.A.C.  (8) 

3.5C 

El ectric- Electronic 

.*_w. 

(less  lighting)  (9) 

2.68 

3.18 

3.68 

Electric-Electronic 

(less  Lighting)  (9) 

•75 

11.23 

4.28 

15.51 

21.55 

16.35 

Remaining  10  Building 

Elements  Built  by  Conventional 

Methods 

13.25 

13-70 

Remaining  10  Building  Ele 

- 

TOTAL  CONSTRUCTION  COST 

28.76 

35.25 

ments  Built  by  Conventional 

Methods 

TOTAL  CONSTRUCTION  COST 
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Based  on  manufacturers1  quotations  for  mid-1971 
Excludes  lighting 
I nc 1 udes  1 i ght ing 


* Based  on  manufacturers*  qu 
Excludes  lighting 
***  Includes  lighting 
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Costs 
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Based  upon  the  Use  or 
Probable  Quality  Systems  Components 
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terns 
Sq  Ft) 
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Methods 
($/Sq  Ft) 
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Proposed  for  Sub- 
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Component 
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3.94 

H% V% A%C,  (8) 

3.50 

.15 

3.65 

3.18 

3.68 

Electric-Elect  ron i c 

(less  Lighting)  (9) 

.75 

2.68 

3.43 

15.51 

21.55 

16.39 

4.28 

20.67 

13.25 

13-70 

Remaining  10  Building  Ele 

- 

28.76 

35-25 

ments  Built  by  Conventional 

Methods 

13.25 

TOTAL  CONSTRUCTION  COST 

9 

_33-22_ 

Based  on  manufacturers'  quotations  for  mid-1971 
Excludes  lighting 
Includes  lighting 
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Estimated  Cost-' 
of  Composite 
School  Built  bj 
Conventional 
Methods  (S-'Sc 


5.64 

3.77 

3.81 

.71* 

3.94 

3.68'" 


21.55 


13  jp 

35.25 
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Exhibit  3 


through  experience  and  1 
present  mode  of  school  < 


Projection  of  Estimated  School  Costs 
Based  upon  the  Use  of 


Maximum  Quality  Systems  Components 

Volume  Purchasinq 

Building  Element 
Proposed  for  Sub- 
stitution of  Con- 
ventional Con- 
struction by  Sys- 
tems Components 

Cost  of" 
Systems 
Component 
($/Sq  Ft) 

Cost  of  Remain- 
ing Portions 
of  Installation 
not  Subject  to 
Systems  Components 
($/Sq  Ft) 

Total  I n- 
stal led 
Cost 

($/Sq  Ft) 

Estimated  Cost 
of  Composite 
School  Built  by 
Conventional 
Methods 
($/Sq  Ft) 

The  potential  for  addit 
systems  components  in  m< 
manufacturer  should  hav< 

as  well  as  the  fabricat 

by  a local  contractor  ui 

Structural  Frame 
and  Desk  (IB) 

4.50 

.75 

5.25 

5.64 

ranty  obligation  the  re! 

Exterior  Wal 1 s (2) 

4.80 

• 

ro 

vn 

5.05 

3.77 

turer  normally  has  the  < 

Interior  Partitions  (3) 

3.55 

.35 

3.90 

3.81 

The  magnitude  of  volume 

Light ing-Ce' 1 ing  (4b) 

3.50 

.10 

3.60 

.71** 

at  a level  of  ten  or  mo 

H.V.A.C.  (8) 

4.00 

.15 

4.15 

3.94 

E 1 ect  ron i c-E 1 ect  ron i c 
(Less  Lighting)  (9)' 

1.00 

2.68 

?.68 

_ -ww- 
3.68 — 

The  projected  savings  a 
manufacturer  to: 

21.35 

4.28 

25.63 

21.55 

1.  Anticipate  a level  i 

to  compete. 

Remaining  10  Building  Ele- 
ments Built  by  Conventional 
Methods 

13.25 

13.70 

2.  Implement  long  run  | 
tooling  changes  and 

TOTAL  CONSTRUCTION  COST 

38.88 

JhM= 

3.  Purchase  materials 

4.  Allocate  the  market 


expenses  over  a max 
5.  Forecast  and  progra 
provide  a backlog  o 


Based  on  manufacturer^  quotations  for  mid-1971 
Excludes  lighting 

Includes  lighting 
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School  Costs 
se  of 

Components 


n- 

Total  In- 

Estimated  Cost 

stal led 

of  Composite 

on 

Cost 

School  Built  by 

o 

($/Sq  Ft) 

Conventional 

inents 

Methods 
($/Sq  Ft) 

5.25 

5.64 

5.05 

3.77 

3.90 

3.81 

3.60 

.71** 

4.15 

3.94 

?.68 

3.68*** 

25.63 

21.55 

13.25 

.13-70 

38.88 

35-25 

through  experience  and  therefore  would  be  difficult  to  develop  under  the 
present  mode  of  school  construction  on  a single  school  basis. 

Volume  Purchasing 

The  potential  for  additional  savings  is  offered  through  the  purchasing  of 
systems  components  in  mass  volume.  A general  rule  is  that  the  component 
manufacturer  should  have  complete  responsibility  for  installation  on  site 
as  well  as  the  fabrication.  In  practice,  installation  is  usually  accomplished 
by  a local  contractor  under  agreement  with  the  manufacturer  with  the  war- 
ranty  obligation  the  respons ibi 1 ity  of  the  manufacturer  - as  the  manufac- 
turer normally  has  the  greater  financial  strength. 

The  magnitude  cf  volume  required  to  achieve  maximum  savings  is  estimated 
at  a level  of  ten  or  more  projects  within  a one-year  period. 

The  projected  savings  are  possible  because  volume  purchasing  allows  the 
manufacturer  to: 

1 . Anticipate  a level  of  profit  sufficient  to  motivate  a strong  incentive 
to  compete. 

2.  Implement  long  run  production  of  a standard  design  item  minimizing 
tooling  changes  and  set  up  charges. 

3.  Purchase  materials  on  a mass  volume  basis  earning  maximum  discounts. 

4.  Allocate  the  marketing,  adminlstrat ton,  t ransportat ion,  and  overhead 
expenses  over  a maximum  number  of  units  minimizing  unit  cost. 

5.  Forecast  and  program  a major  portion  of  production  for  the  year  and 
provide  a backlog  of  work  to  effectively  utilize  slack  production  time. 
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6.  Develop  maximum  efficiency  in  installation  through  repetitive  installa- 
tions of  a similar  nature  by  the  same  work  crews. 

7-  Affect  time  savings  throughout  the  entire  manufacturing/installation 
process . 

The  level  of  potential  savings  which  might  be  achieved  through  volume 
purchasing  is  estimated  at  6%. 

The  potential  savings  described  within  this  chapter  through  the  use  of 
systems  components  and  volume  purchasing  are  exclusive  of  and  in  addition 
to  potential  savings  through  other  means  such  as  the  implementation  of 
project  management,  changes  in  code  requi rements , reduction  of  space  re- 
quirements, etc.  The  potential  cost  effects  of  these  other  means  of 
savings  are  described  in  other  chapters  within  this  report. 
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RECAPITULATION  OF  POTENTIAL  COST  SAVINGS 
CHAPTER  V - 6 


Having  examined  a number  of  possible  individual  changes  in  the  school 
planning  and  construction  process,  it  is  now  useful  to  analyze  the 
cumulative  effect  of  these  changes  in  terms  of  cost  savings.  By  setting 
them  into  a common  framework,  we  can  see  the  relative  importance  of  each. 
This  recapitulation  conclusively  demonstrates  that  there  is  no 
single  "one-shot11  saving.  It  also  demonstrates  that  when  we  speak  of 
savings  it  is  important  to  be  specific  about  exactly  which  savi ng  we 
mean.  The  overall  saving  is  the  cumulative  effect  of  many  little  savings, 
and  it  can  only  be  achieved  by  a disciplined  coordinated  effort  by  the 
client  and  his  consultant  team. 

The  ultimate  frame  of  reference  of  savings  is  the  cost  per  pupi I . Many 
discussions  of  savings  focus  on  the  cost  per  square  foot  of  construction. 

This  is  of  course  a perfectly  valid  measure  of  building  cost. but  It  is  only 
fully  meaningful  when  Combined  with  some  measure  of  how  much  space  is  being 
built.  No  money  is  saved  by  reducing  cost  per  square  foot  by  25%  if  the 
area  per  pupil  is  33%  greater  than  is  needed.  Cost  per  pupil  figures  as  such 
are  not  listed  in  this  summary,  but  they  are  an  important  measure  of  how  much 
the  school  costs  the  taxpayer.  The  material  which  follows  consists  first 
of  a listing  of  all  savings  Identified  in  the  preceding  chapters;  second 
a chart  which  illustrates  the  relationship  of  these  savings,  and  third, 
the  detailed  worksheets  showing  how  th£  figures  in  the  recapitulation  chart 
were  derived.  Reference  to  Chapter  1 1 1-4,  "How  Costs  are  Defined  and 
Measured"  may  be  helpful. 


Exh i b i t I 


Listing  of  Savings  Identified  in  Previous 


General  Contract  Savings 

a)  Cost  per  Square  Foot 

1.  Market  Aggregation/Bulk  Purchasing 

2.  Systems  Components  & Installation 

3.  Project  Management 

b)  Floor  Area  Savings 

1.  Reduction  of  Programmed  Sp^ce  Reqs. 

2.  More  Efficient  Planning  of  Space 


Project  Cost  Savings 

a)  General  Contract  (calculated  from  above 
figures 

b)  Equipment 

c)  Architects  Fees 

Debt  Service  Savings  through  lower  interes 


Extra  Administrative  Cost  required  to  achi 
above  savings 


5 
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Exhibit  I 


Listing  of  Savings  Identified  in  Previous  Chapters 


General  Contract  Savinqs 

% of  General 

Contract  Cost 

a)  Cost  per  Square  Foot 

1.  Market  Aggregat ion/Bulk  Purchasing 
2*  Systems  Components  & Installation 
3*  Project  Management 

Initial Iv 

3- 6% 

4- 9% 
8-10% 

Future 

12% 

12% 

b)  Floor  Area  Savings 

1*  Reduction  of  Programmed  Space  Reqs* 
2.  More  Efficient  Planning  of  Space 

8-10% 

8-10% 

8-10% 

8-10% 

Project  Cost  Savinqs 

% of  Proiect 

Cost 

a)  General  Contract  (calculated  from  above 
figures 

b)  Equipment 

29-36% 

1% 

c)  Architect's  Fees 


2% 


Debt  Service  Savings  through  lower  interest  rates  % of  Debt  Service 

3% 


Extra  Administrative  Cost  required  to  achieve  2-3%  of  Project  Cost 
above  savings 
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Exh i bit  2 
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SUMMARY  OF  POTENTIAL  SAVINGS  ON  THE  INITIAL  COST  OF  A MEDIAN  PRICE  SCHOOL 


Cost  Per  Square  Foot  Savings 
1.  Systems  Construction  1 

Systems  Components  S-  Installation  | 
Performance  Specifications 
Prequali f ications  of  Bidders 
Project  Management 
Phased  Construction  j 


12-19%  1 


2.  Less : Deduction  for  Additional 
Administrative  Costs 


(2-3)%  J 


Volume  Purchasing 


Net  Saving 
9-16% 

of  cost  per 
square  foot 


12-21% 
of  cost  per 
square  foot 


3-6% 


r 


Floor  Area  Savings 

1 . Reduce  Program  Space 
Requi rement s 

2.  More  efficient  Planning 
(improve  Net  to  Gross  Ratio) 


8-1 0% 


8-10% 


} 


15-19% 
of  Area 
per  Pupil  * 


29-36%  Saving  " 
on  General 
Contract 
(23-29%  of 
Project  Cost) 


Further  Savings  on  Project  Cost 

1.  Equipment  1% 


26-32%  n 


project  Cost 
(Savings  on 
Debt  Service 
would  be  same 
percent 


28-36% 
of  Debt 
Service 


2.  Architects  Fees 


2%  J 


Reduction  of  Cost  of  Debt  Service 

jReduce  interest  rateon  bonds)  3-^%  -- 


S2S 


Derivation  of  Savinqs 

a)  Cost  Per  Square  Foot  Savinqs 

The  preceding  chapters  have  attemp 


Savinqs  in  the  General  Contract 

subjects  separately  in  order  to  cl 

There  are  two  ways  of  saving  money  on  the  general  contract.  One  we  shall 

in  each.  Yet  the  subjects  are  so 

call  situational  — i.e.,  it  depends  on  the  characteristics  of  any 

ficult  and  perhaps  misleading  to  t 

particular  situation:  (l)  the  skill  of  the  architect;  (2)  the 

them.  The  justification  for  this 

availability  of  sites  which  will  permit  economical  construction;  and  (3) 

to  do  so,  each  concept  could  and  f 

the  willingness  of  the  town  to  accept  more  economical  mater ial s, lower  standards 

It  is  stressed  however  that  they  c 

of  workmanship,  and  reductions  of  teaching  space  and  equipment.  A certain 

of  which  may  exceed  the  sum  of  the 

amount  of  careful  economizing  on  any  job  is  prudent;  it  becomes  a false 

part  of  the  systems  construction  p 

economy  when  it  begins  to  affect  the  teaching  operation  or  the  sound 
functioning  of  the  building.  Because  this  kind  of  saving  will  vary  from 

1.  Systems  components  and  Installs 

situation  to  situation,  depending  on  who  is  involved,  its  control  is  beyond 

Independent  of  and  additional  to  t 

the  scope  of  this  study  or  of  any  potential  building  program  for  the 

savings  on  the  purchase  and  instal 

Commonwealth  of  Massachusetts. 

been  estimated  to  be  10-18%  of  the 

these  components  would  initially  c 

The  other  kind  of  savinq  is  systemic  — i.e.,  the  kind  which  can  be 

this  would  be  the  equivalent  of  a 

affected  by  changes  in  the  system  or  procedure  by  which  schools  are  planned 

These  figures  are  based  on  data  re 

and  built,  and  which  therefore  is  relevant  to  this  study. 

and  are  borne  out  by  cost  exoerien 

In  summing  up  these  savings  on  the  general  contract,  the  savings  fall  into 

years,  as  a larger  proportion  of  ti 

two  groups:  cost  per  square  foot  savings  and  floor  area  savings.  It  is 

this  saving  could  be  expected  to  ii 

useful  to  analyze  these  separately  in  order  to  recognize  the  implications 

(Chapter  V-5). 

of  each.  It  is  particularly  useful  since  people  tend  to  view  savings  in 

2.  Management 

construction  cost  per  square  foot  as  having  more  significance  than  floor 

It  has  been  estimated  that  the  pro_ 

area  savings.  This  helps  to  show  they  are  equally  important. 

part  of  the  systems  construction  pi 

8-10%  in  the  square  foot  cost  of  cc 
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a)  Cost  Per  Square  Foot  Savinqs 

The  preceding  chapters  have  attempted  to  treat  the  following  three 
subjects  separately  in  order  to  clearly  illustrate  principles  involved 

eneral  contract.  One  we  shall 

in  each.  Yet  the  subjects  are  so  closely  interrelated  that  it  is  dif- 

characterist i cs  of  any 

ficult  and  perhaps  misleading  to  try  to  attach  separate  cost  factors  to 

architect;  (2)  the 

them.  The  justification  for  this  is  that  although  it  is  far  from  ideal 

nomical  construction;  and  (3) 

to  do  so,  each  concept  could  and  has  on  occasion  been  utilized  separately. 

economical  mater ial s , 1 ower  standards 

It  is  stressed  however  that  they  are  ideally  part  of  a package,  the  benefits 

space  and  equipment.  A certain 

of  which  may  exceed  the  sum  of  the  parts.  Together  they  form  an  important 

prudent;  it  becomes  a false 

part  of  the  systems  construction  process. 

ng  operation  or  the  sound 

1.  Systems  components  and  Installation 

kind  of  saving  will  vary  from 

Independent  of  and  additional  to  the  savings  from  bulk  purchasing,  the 

involved,  its  control  is  beyond 

savings  on  the  purchase  and  installation  of  coordinated  components  have 

building  program  for  the 

been  estimated  to  be  10-18%  of  the  cost  of  the  systems  components.  Since 
these  components  would  initially  comprise  40-50%  of  the  total  contract  cost. 

the  kind  which  can  be 

this  would  be  the  equivalent  of  a 4-5%  saving  on  the  general  contract  cost. 

ure  by  which  schools  are  planned 

These  figures  are  based  on  data  received  from  systems  products  manufacturers 

to  this  study. 

and  are  borne- out  by  cost  experience  of  the  Florida  school  programs.  In  later 

contract,  the  savings  fall  into 

years,  as  a larger  proportion  of  the  building  becomes  systems  const ruct ion , 
this  saving  could  be  expected  to  increase  to  12%  of  the  General  Contract 

d floor  area  savings.  It  is 

(Chapter  V-5) . 

to  recognize  the  implications 

eople  tend  to  view  savings  in 

2.  Management 

more  significance  than  floor 

It  has  been  estimated  that  the  project  management  procedures  utilized  as 

equally  important. 

part  of  the  systems  construction  process  will  initially  produce  a saving  of 
8-10%  in  the  square  foot  cost  of  construction  depending  on  how  it  ?s 
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administered.  This  saving  should  rise  to  12%  in  later  years. 
These  procedures  include  phased  or  fast-tracked  construction, 
qualification  of  bidders,  performance  specifications 
control  among  others. 


The  combined  effect  of  these  would  be: 

1.  Systems  components  and  installation 

2.  Project  management  procedures 

3.  Volume  purchasing 
Combined  effect*: 


(Chapter  V-5) 
pre- 

and  continuous  cost 

4-9%  initially  (12%  ultimately) 
8-10%  initially  (12%  ultimately) 
3-6%  initially  (6%  ultimately) 
14-23%  initially,  27%  ultimately 


If  these  savings  could  be  achieved  immediately,  the  statewide  average  cost 
per  square  foot  would  be  reduced  from  $35*25  to  about  $27*00. 


1.  Reduction  of  Programmed  Space  Req 
The  combination  of  a reduction  of  spa 
better  utilization  of  such  facilities 
been  estimated  to  allow  reduction  of 
should  result  in  construction  cost  Sc 

2.  More  Efficient  Planning  of  Space 
It  is  estimated  that  more  efficient  p 
of  the  area  and  cost  of  some  school  p 

i 

only  on  the  less  efficient  school  pla 
saving  could  be  achieved.  These  savi 
of  8-10%  per  pupil. 


It  does  not  necessarily  mean  that  those  schools  currently  being  built  for 
$28/square  foot  could  be  further  reduced  all  the  way  down  to  $22/square 
foot,  since  such  schools  may  already  be  utilizing  some  of  these  potential 
savings.  However,  by  the  same  logic,  those  schools  costing  over  $40  per  square 
foot  might  be  reduced  by  more  than  14-23%. 

b)  Floor  area  Savings 

Quite  separate  from  the  savings  on  square  foot  costs  are  savings  achievable 
simply  through  a reduction  in  the  amount  of  space  to  be  built.  This  is 
accomplished  in  two  ways  (Chapter  111-12). 


* Note  the  method  of  calculation  to  determine  a percent  of  a percent; 
the  complements  of  the  savings  are  multiplied  together: 

Lesser  Saving.  - = 100%  - (96%  x 97%  x 92%)  = 100%  - 86%  = 14%  saving 

Greater  Saving  — 100%  - (91%  x 94%  x 90%)  = 100%  - 77%  = 23%  saving 


The  combined  effect  of  these  savings 

1.  Reduction  of  Programmed  Space 

2.  More  Efficient  Use  of  Space 
or  a saving  of  15-19  percent  savings 
chusetts.  The  savings  on  cost  per  sq 
potential  for  saving  27-38  percent  pe 

c)  Savings  on  Escalation  of  Construe 
Considerable  evidence  has  been  accumu 
schools  have  indeed  been  delayed  - so 
the  "normal11  delay  is  one  to  two  year 
taken  to  be  about  7%  (see  Chapter  1 1 I 
cost  of  those  schools.  It  would  ther 
of  that  delay  could  save  7-14%  of  wha 
savings  on  escalation  are  not  include 
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0 12%  in  later  years.  (Chapter  V-5) 
tracked  construction,  pre- 

ecif ications,  and  continuous  cost 

| 4-9%  initially  (12%  ultimately) 

| 8-1 C % initially  (12%  ultimately) 

3*6%  initially  (6%  ultimately) 

1 14-23%  initially,  2 7%  ultimately 

(iately,  the  statewide  average  cost 

iS.25  to  about  $27*00. 

\ 

schools  currently  being  built  for 
I all  the  way  down  to  $22/square 
utilizing  some  of  these  potential 
se  schools  costing  over  $40  per  square 

7o. 


*e  foot  costs  are  savings  achievable 
: of  space  to  be  built.  This  is 

i). 


termine  a percent  of  a percent; 
jl tipi ied  together: 

92%)  = 100%  - 86%  = l4%  saving 

30%)  = 100%  - 77%  = 23%  saving 


1.  Reduction  of  Programmed  Space  Requirements 

The  combination  of  a reduction  of  space  submissions  to  the  Conmonweal th  and 
better  utilization  of  such  facilities  as  dining  spaces  and  auditoriums  has 
been  estimated  to  allow  reduction  of  the  new  area  per  pupil  by  8-10%,  which 
should  result  in  construction  cost  savings  of  a comparable  amount. 

2.  More  Efficient  Planning  of  Space 

It  is  estimated  that  more  efficient  planning  of  space  could  save  up  to  30% 
of  the  area  and  cost  of  some  school  plans.  This  saving  would  be  achieved 
only  on  the  less  efficient  school  plans;  on  many  other  schools  no  further 
saving  could  be  achieved.  These  savings  could  produce  an  average  saving 
of  8-10%  per  pupil. 

The  combined  effect  of  these  savings  is: 

1.  Reduction  of  Programmed  Space  Requirements  8-10% 

2.  More  Efficient  Use  of  Space  8-10% 

or  a saving  of  15-19  percent  savings  over  what  is  current  practice  in  Massa- 
chusetts. The  savings  on  cost  per  square  foot  and  on  floor  area,  have  a 
potential  for  saving  27-38  percent  per  pupil  on  the  general  contract. 

c)  Savings  on  Escalation  of  Construction  Costs 

Considerable  evidence  has  been  accumulated  to  show  that  many  Massachusetts 
schools  have  indeed  been  delayed  - some  as  long  as  from  5 to  10  years.  If 
the  "norma?"  delay  is  one  to  two  years,  and  the  annual  rate  of  escalation  is 
taken  to  be  about  f%  (see  Chapter  1 1 1-3),  then  this  delay  adds  7-14%  to  the 
cost  of  those  schools.  It  would  therefore  be  fair  to  say  that  elimination 
of  that  delay  could  save  7-1^%  of  what  the  cost  would  otherwise  be.  These 
savings  on  escalation  are  not  included  in  the  estimate  of  total  potential 
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savings;  the  point  here  is  to  recognize,  however,  that  delay  definitely 
adds  to  the  contract  price,  and  that  elimination  of  that  delay  will  avoid 
its  increase. 

Savings  on  the  Project  Cost 

In  addition  to  the  general  contract,  the  total  project  cost  includes  land 
acquisition,  site  development,  equipment,  architects  fees  and  other  capital 
expenses.  The  question  of  land  prices  is  considered  to  be  a local  issue 
which  often  transcends  cost  considerations.  Analysis  of  these  factors  might 
reveal  potential  cost  savings,  but  was  considered  to  be  outside  the  scope 
of  this  study. 

Equipment  not  included  in  the  general  contract  could  be  subject  to  many  of 
the  same  savings  as  the  building.  This  includes  purchasing  through  market 
aggregation  programs,  performance  specifications,  better  utilization  of 
equipment,  and  possibly  a reduction  in  equipment.  Without  going  into  further 
analysis,  it  is  estimated  that  initial  expenditures  for  equipment  could  be 
reduced  by  perhaps  75%.  Since  equipment  is  about  7%  of  the  total  project 
cost,  this  would  create  a saving  of  1%. 

One  way  of  determining  architect's  fees  is  as  a percentage  of  the  general 
contract,  so  that  a contract  saving  is  automatically  reflected  in  the  fee 
as  well.  The  fee  scale  actually  is  designed  so  that  as  the  size  of  the 
contract  increases,  the  percentage  rz“.e  reduces,  but  the  difference  is  minor. 
For  instance,  the  ASA  scale  fee  for  a $.?  million  school  is  65%,  while  the 
fee  for  a $6  million  school  is  5-3/4%.  For  all  practical  purposes,  therefore, 
the  fee  is  proportional  to  the  contract  cost,  and  a 30-40%  saving  in  the 
contract  means  a similar  saving  in  the  fee.  Since  these  fees  average  about 
5%  of  the  project  cost,  net  savings  would  run  around  2 percent.  Another 


possible  saving  sometimes  suggested 
Each  new  issue  of  bonds  incurs  dire 
legal  fees,  and  cost  of  printing  of 
$2000  to  $10,000  or  more  for  each  n 
more  in  a year.  If  the  bonding  cou 
large  packages,  further  money  would 

Since  the  current  issuing  costs  are 
(e.g.,  $10,000  on  a $10  million  inv 
the  order  of  magnitude  that  would  s, 
which  it  is  desirable  to  achieve. 

The  project  cost  is  the  sum  of  the 
the  total  saving  is  simply  the  sum 
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Land  and  Site  Development, 
and  other  costs  i 


Savings  through  Reduction  of  Cost  of 
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possible  saving  sometimes  suggested  is  on  the  cost  of  issuing  the  bonds. 
Each  new  issue  of  bonds  incurs  direct  expenses  for  the  bank  cert i f ica t ion , 
legal  fees,  and  cost  of  printing  of  the  bonds.  These  costs  may  vary  from 
$2000  to  $10,000  or  more  for  each  new  issue,  of  which  there  may  be  50  or 
more  ?n  a year.  If  the  bonding  could  be  done  collectively  by  the  state  tn 
large  packages,  further  money  would  be  saved. 

Since  the  current  issuing  costs  are  about  0.1%  of  the  total  project  cost 
(e.g.,  $10,000  on  a $10  million  investment),  the  possible  saving  is  below 
the  order  of  magnitude  that  would  show  up  in  this  cost  summary,  despite 
which  it  is  desirable  to  achieve. 

The  project  cost  is  the  sum  of  the  preceding  components  of  cost,  so  that 
the  total  saving  is  simply  the  sum  of  the  savings  of  the  individual  parts. 


Normal  Cost 

(%  of  the  Total  % 

Project  Cost)  Saving 


Saving  as  a % 
of  the  Total 
Project  Cost 


about  T/o  of  the  total  project 

General  Contract  (inc. 
for  escalation  savings) 

82% 

29-36% 

23-29% 

Equipment 

T/o 

15% 

1-0% 

s a percentage  of  the  general 

Architects  Fees 

5% 

29-36% 

2% 

atically  reflected  in  the  fee 
so  that  as  the  size  of  the 

Land  and  Site  Development, 
and  other  costs 

6% 

Not  calculated 

— 

Total:  25-32%  of  Project  Cost 

Savings  through  Reduction  of  Cost  of  Debt  Service 

It  is  believed  that  a reduction  of  up  to  ?%  in  the  interest  rate  is  possible 
if  a single  agency  with  the  full  faith  and  credit  of  the  state  has  to  do  all 
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borrowing  for  school  construction-  If  the  normal  rate  which  towns  must 

longer  feasible  to  do  this,  and  their  pupi 

pay  is  about  6.2  percent  per  annum,  this  is  a reduction  of  about  8 percent 

reduced.  No  specific  saving  can  be  listec 

in  the  rate  of  interest.  Since  the  interest  charges  for  20  year  bonds  in 

that  savings  may  be  possible,  when  new  sc 

recent  years  have  been  about  35%  of  the  total  debt  service,  this  saving 

which  can  reduce  the  working  time  for  remc 

reduces  the  cumulative  cost  of  debt  service  by  about  3 percent.  (For 
1 0-year  bonds,  the  same  reduction  in  rate  would  produce  a saving  of  about 

b)  Savinqs  through  New  Trends  in  Schedul i 

half  that.) 

It  has  been  pointed  out  in  Chapter  11-4  th 

of  the  new  trends  in  scheduling  could  resu 

Combining  this  with  the  savings  on  project  cost,  the  total  would  be  about 

zation  of  adequately  designed  school  build 

28-36%  savings  of  debt  service. 

open  campus,  work  study  programs,  the  yean 

Savinqs  throuqh  Greater  Utilization  of  Existinq  Space 

scheduling.  However,  the  approximate  natu 

about  the  additional  costs  which  these  alt 

The  bulk  of  this  report  is  devoted  to  improving  the  process  of  obtaining 

conditioning  for  year  round  schools) y and 

new  schools.  Other  savings  could  result  from  those  changes  which  would 

educational  decisions  are  such  that  we  cani 

increase  the  utilization  of  instructional  and  supporting  space,  thereby 

about  savings  with  any  precision.  Further 

reducing  the  future  need  for  new  space.  Two  ways  have  been  identified: 

these  issues. 

a)  Renovation  and  remodeling  of  existing  space  (including  the  conversion 
of  non-educat ional  space  into  schools),  and 

Savinqs  on  Lifetime  Costs 

b)  Increased  utilization  of  new  buildings  through  innovations  in 

Lifetime  cost  is  more  significant  than  any 

schedul ing. 

usually  too  many  uncertainties  to  allow  th 

a)  Savinqs  throuqh  Renovation  and  Remodel inq  of  Space 

the  outset  of  a project,  so  it  is  usually 

As  stated  in  Chapter  1 I 1-6,  presently  available  data  are  not  sufficient  to 

There  are  three  components  of  lifetime  cost 

establish  what  savings  if  any  may  be  made  by  remodeling  existing  facilities. 

1-  Initial  Cost  (Debt  Service) 

It  is  known  that  in  order  to  achieve  a good  quality  teaching  environment 

2.  Running  or  Operating  Cost 

it  is  usually  less  expensive  to  remodel  an  existing  school  than  to  replace 

3-  Alteration  Cost 

it.  Most  buildings,  however,  eventually  reach  a point  at  which  it  is  no 

The  quantitative  relationship  among  these  i 
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longer  feasible  to  do  this,  and  their  pupil  capacities  are  frequently 
reduced.  Nc  specific  saving  can  be  listed,  but  it  is  reasonable  to  believe 
that  savings  may  be  possible,  when  new  schools  are  constructed  in  ways 
which  can  reduce  the  working  time  for  remodeling  and  renovation. 

b)  Savings  through  New  Trends  in  Scheduling 

It  has  been  pointed  out  in  Chapter  l I -4  that  savings  from  adoption  of  some 
of  the  new  trends  in  scheduling  could  result  in  an  increase  in  the  uti  IT- 
zation  of  adequately  designed  school  buildings.  These  trends  include,  the 
open  campus,  work  study  programs,  the  year  round  school  and  extended 
scheduling.  However,  the  approximate  nature  of  the  savings,  the  uncerta i nt ies 
about  the  additional  costs  which  these  alternatives  may  incur  (such  as  air- 
conditioning  for  year  round  schools),  and  the  nature  of  the  political  and 
educational  decisions  are  such  that  we  cannot  begin  to  draw  conclusions 
about  savings  with  any  precision.  Further  study  will  be  needed  to  refine 
these  issues. 

Savings  on  Lifetime  Costs 

Lifetime  cost  is  more  significant  than  any  initial  cost,  but  there  are 
usually  too  many  uncertaint ies  to  allow  this  figure  to  be  estimated  at 
the  outset  of  a project,  so  it  is  usually  ignored. 

There  are  three  components  of  lifetime  cost: 

1.  Initial  Cost  (Debt  Service) 

2.  Running  or  Operating  Cost 
3-  Alteration  Cost 

The  quantitative  relationship  among  these  is  not  known,  although  the  M.A.C.E. 
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Business  Task  Force  study  did  show  that  the  annual  running  costs  usually 
exceed  the  annual  debt  service  costs  of  new  buildings.  Estimates  of  the 
cost  of  alterations  range  from  25-100°/,  of  the  original  building  cost,  and 
cases  are  known  where  alterations  have  cost  more  than  twice  the  school's 
original  cost.  This  begins  to  suggest  the  genera?  magnitude  of  each  part 
of  the  cost. 

Savings  on  initial  costs  could,  as  demonstrated  above,  approach  30-40%  if 
all  the  proposed  savings  are  taken.  Other  studies  have  also  demonstrated 
that  the  flexibility  resulting  from  the  use  of  systems  components  can  cut 
alteration  costs  by  50%  (Chapters  IH-9  and  MI-10). 

Lifetime  operating  costs  are  not  presently  known,  but  the  Business  Task  Force 
study  and  other  reports  have  documented  great  wastage  in  this  area-  It 
should  not  be  possible  that  high  operating  costs  may  cancel  out  all  the  hard- 
earned  savings  on  both  initial  cost  and  alteration  costs.  Unfortunately,  even 
the  toughest  products  and  designs  can  be  wasted  or  ruined  by  poor  maintenance 
practices  and  often  are.  Therefore,  in  addition  to  being  designed  for  low 
and  easy  maintenance,  and  being  constructed  of  quality  materials,  enlightened 
maintenance  practices  can  do  much  to  extend  the  useful  life  of  a new  school. 

This  suggests  the  importance  of: 

a)  the  use  of  low-maintenance  products  and  durable  construction,  even 
if  the  initial  cost  may  be  less  of  a saving. 

b)  increased  attention  to  the  intelligent  training  and  use  of 


custodial  manpower. 
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INTRODUCTION 

The  Commonwealth,  once  a pioneer 
Building  Assistance  Act  which  pr 

CHAPTER  VI  - 1 

now  lags  far  behind  the  current 
kind  and  amount  of  aid  which  the] 

The  fundamental  responsibility  for  public  education  in  Massachusetts  rests  by 

Massachusetts  public  education  hi 

constitutional  provision  with  the  state  government.  In  actuality,  however. 

fused  governmental  structure  whi] 

the  provision  of  public  education  has  been  carried  out  at  the  local  level. 

state  and  local  governments.  Thl 

While  the  state  has,  particularly  in  recent  decades,  assumed  a greater  share 

building  construction.  In  sum,  I 

of  the  financial  burden  for  providing  education,  the  local  communities  have 

one  relying  heavily  upon  local  il 

borne  most  of  these  costs.  They  have  done  so  from  the  inelastic  local  property 

Partly  as  the  result  of  the  strul 

tax  base. 

upon  local  taxpayers,  decisions  1 

The  resultant  burden  upon  local  property  taxpayers  has  sharply  increased  since 

been  put  off  by  weary  taxpayers.! 

the  Second  World  War,  reflecting  the  population  growth,  the  flight  to  the 

needed  facilities  are  built.  Thl 

suburbs,  the  development  of  major  metropolitan  areas  and  changing  educational 

in  greatly  increased  costs,  largl 

philosophies  and  methodologies  with  the  accompanying  demand  for  new  and  innova- 

During the  course  of  this  study,  1 

tive  faci 1 ities. 

and  recommendations  designed  to  1 

The  strain  which  this  has  placed  upon  local  government  is  readily  seen  from  an 

while  at  the  same  time  maintain?! 

examination  of  school  building  costs  in  Massachusetts.  Generally,  school 

facilities.  I 

building  costs  in  Massachusetts  are  higher  than  those  in  most  other  states. 

As  with  the  development  of  any  si 

The  competitive  demands  upon  the  local  tax  dollar  for  increased  governmental 

fundamental  public  policy,  final! 

services  of  all  kinds  has  resulted  in  an  increasing  reluctance  on  the  part  of 

A wide  spectrum  of  alternatives  1 

local  communities  to  construct  needed* additional  school  facilities.  Unquestion- 

report, and  the  choice  of  one  all 

ably  this  adversely  affects  the  qua! ity  and  equal ity  of  Massachusetts  public 

observers  to  different  conclusion 

education.  Notwithstanding  these  pressures,  the  "Report  of  the  Massachusetts 

ever,  that  differences  in  detail! 

Business  Task  Force  for  School  Management,"  a study  of  the  Massachusetts 

not  be  overemphasized  in  view  ofl 

Advisory  Council  on  Education  published  in  September  1970  stated  that  "School 

Construction  is  big  business  in  Massachusetts.  In  fact  it  is  the  largest  single 

We  identify  these  qoals  as  the  ol 

construction  speciality  in  the  state."* 

struction  in  the  shortest  possibH 

MACE  "Report  of  the  Massachusetts. Business  Task  Force  for  School  Management, 
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The  Commonwealth,  once  a pioneer  through  its  enactment  in  19**8  of  the  School 
Building  Assistance  Act  which  provided  state  aid  for  the  construction  of  schools, 
now  lags  far  behind  the  current  need  despite  adjustments  and  increases  In  the 


Massachusetts  public  education  has  rested  upon  a highly  decentralized  and  dif- 
fused governmental  structure  which  reflects  the  complex  relationships  between 
state  and  local  governments.  This  is  particularly  true  in  the  cost  of  school 
building  construction.  In  sum,  the  role  of  the  Commonwealth  has  been  a passive 
one  relying  heavily  upon  local  Initiative,  resources  and  leadership. 

V 

Partly  as  the  result  of  the  structure  of  the  relationships  and  of  the  pressures 
upon  local  taxpayers,  decisions  to  build  needed  schools  have  all  too  frequently 
been  put  off  by  weary  taxpayers.  Eventually,  at  least  in  most  communities,  the 
needed  facilities  are  built.  The  enormous  time  delays,  however,  have  resulted 
In  greatly  increased  costs,  largely  as  the  result  of  Inflation. 

During  the  course  of  this  study,  we  have  endeavored  to  develop  various  approaches 
and  recommendations  designed  to  reduce  school  building  costs  in  the  Commonwealth, 
while  at  the  same  time  maintaining  at  least  the  present  quality  of  modern  school 
faci 1 1 ties. 

As  with  the  development  of  any  significant  set  of  recommendations  bearing  upon 
fundamental  public  policy,  final  decisions  are  supremely  matters  of  judgment. 

A wide  spectrum  of  alternatives  exists  on  many  of  the  questions  treated  in  this 
report,  and  the  choice  of  one  alternative  over  the  other  may  well  lead  some 
observers  to  different  conclusions  from  those  set  forth  here.  We  believe,  how- 
ever, that  differences  in  detail  with  respect  to  one  or  another  policy  should 
not  be  overemphasized  in  view  of  the  widely  held  agreement  as  to  goals. 

We  identify  these  goals  as  the  provision  of  the  highest  quality  of  school  con- 
struction in  the  shortest  possible  time  and  In  the  most  economical  way  to  ensure 
the  provision  of  equal  educational  opportunity  for  generations  of  Massachusetts 


kind  and  amount  of  aid  which  the  state  has  provided  since  that  enactment. 


school  children* 

process  of  their  schools* 

Toward  these  goals,  each  of  our  recommendations  rests  upon  our  conclusion  that 

Concomitant  with  the  assumption  of  incr 

the  Commonwealth  has  a direct  leaal  obligation  to  provide  equal  educational 

responsibility,  we  perceive  the  need  fo 

opportunity  for  every  child  of  school  age  in  the  Commonwealth*  This  principle 

has  existed  between  state  and  local  gov 

encompasses  not  only  the  currently  volatile  public  policy  areas  which  the 

tion  of  public  schools.  This  redefinit 

General  Court  has  addressed  through  the  enactment  of  the  Massachusetts  racial 

courses  of  action  set  forth  ir.  this  sec 

imbalance  law  and  through  other  measures*  Affected  are  not  only  children 

Our  studies  have  led  us  to  conclude  tha 

living  in  urban  ghettos,  but  children  who  by  happenstance  dwell  in  cities  and 

courses  of  action,  which,  in  varying  de< 

towns  whose  fiscal  resources,  so  dependent  upon  the  local  property  tax,  dictate 

of  public  school  construction  in  the  Cor 

the  dollars  available  for  expenditure  in  public  education  and  inevitably  there- 

and construction  process  while  maintaini 

fore  disparately  govern  and  control  the  quality  of  education  received  by  our 

increasing  the  degree  of  flexibility  for 

children*  The  recent  decision  of  the  California  Supreme  Court  affirms  the. 

of  this  section  is  to  outline  those  two, 

the  education  of  the  state's  children  is  a statewide  concern,  not  to  be  left 
to  the  vagaries  of  local  affluence*  In  order  for  it  to  achieve  its  objective. 

share  with  the  reader  a comparative  anal 

we  believe  that  the  Commonwealth  must  reshape  its  policies  and  practices  and 

A possible  course  of  action  is  first  ded 

assume,  with  the  local  municipalities,  an  activist  role. 

changes  working  basically  within  the  pra 

work*  It  involves  a series  of  specific 

Further,  in  formulating  our  recommendations,  we  have  taken  the  view  that  the 

other,  each  addressed  to  one  aspect  of  i 

tax  dollar  — whether  gathered  by  the  state  or  the  local  government  — is 

designed,  constructed  and  financed*  We 

derived  from  essentially  the  same  taxpayer.  We  have  been  mindful  of  the  fact 

some  requiring  legislative  change  or  adj 

that  Massachusetts  has  one  of  the  highest  local  property  taxes  in  the  nation 

present  law  through  administrative  actio 

and  that  local  governments  have  been  largely  reliant  upon  that  tax  for  their 

complex.  However  worthwhile  and  desirad 

general  revenues. 

which  have  been  described  in  Chapter  2 d 

We  have  concluded,  therefore,  that  any  significant  change  in  the  process  of 

the  children  and  the  taxpayers  of  Massad 

construction  of  public  schools  must  include  a shift  of  the  responsibility  for 

those  within  the  executive  and  legislate 

financing  that  construction  from  the  local  property  tax  to  general  state 

be  content  to  implement  some  or  all  of  J 

revenues*  It  is  to  be  emphasized  that  this  shift  is  not  intended  to  reduce 

achievement  of  high  quality  facilities,] 

meaningful  part i cipation  by  the  municipalities  in  the  planning  and  operation 
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process  of  their  schools. 

Concomitant  with  the  assumption  of  increased  state  leadership  and  financial 
responsibility,  we  perceive  the  need  for  redefining  the  relationship  which 
has  existed  between  state  and  local  governments  in  the  financing  and  construc- 
tion of  public  schools.  This  redefinition  is  reflected  in  the  alternative 
courses  of  action  set  forth  in  this  section. 

Our  studies  have  led  us  to  conclude  that  there  are  two  possible  beneficial 
courses  of  action,  which,  in  varying  degress,  would  tend  to  reduce  the  cost 
of  public  school  construction  in  the  Commonwealth;  to  speed  up  the  planning 
and  construction  process  while  maintaining  existing  levels  of  quality  and 
increasing  the  degree  of  flexibility  for  future  adaptability.  The  purpose 
of  this  section  is  to  outline  those  two  possible  courses  of  action  and  to 
share  with  the  reader  a comparative  analysis  of  them. 

A possible  course  of  action  is  first  described  which  could  bring  about  needed 
changes  working  basically  within  the  present  legal  and  administrative  frame- 
work. It  involves  a series  of  specific  adjustments,  often  unrelated  to  each 
other,  each  addressed  to  one  aspect  of  the  present  method  by  which  schools  are 
designed,  constructed  and  financed.  We  perceive  them  to  be  discrete  actions, 
some  requiring  legislative  change  or  adjustments  and  others  achievable  under 
present  law  through  administrative  action;  some  simple  to  achieve  and  others 
complex.  However  worthwhile  and  desirable  we  believe  these  various  changes 
which  have  been  described  in  Chapter  2 of  this  section  to.be,  we  conclude  that 
the  children  and  the  taxpayers  of  Massachusetts  would  not  be  well  served  if 
those  within  the  executive  and  legislative  branches  of  the  government  were  to 
be  content  to  implement  some  or  all  of  these  recommendations.  The  potential 
achievement  of  high  quality  facilities,  improved  educational  opportunities, 
and  desperately  needed  savings  of  public  funds  offered  by  the  recommended  course 
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of  action  set  forth  in  Chapter  3 of  this  section  could  not  be  realized  by 
the  implementation  of  the  recommendations  contained  in  Chapter  VI-2. 

Massachusetts  taxpayers,  educators  and  concerned  parents  will  recognize 
that  the  recommendations  following  ?n  Chapter  VI -2  within  the  Massachusetts 
political  context  are  susceptible  of  being  blunted,  weakened  and  thwarted  by 
their  diffuse  nature.  Vested  bureaucratic  interests,  however  legitimately 
they  may  be  perceived  by  some,  hold  a dangerous  potential  for  preventing  the 
achievement  of  these  goals.  Perhaps  most  importantly,  the  implementation  of 
the  recommendations  contained  in  Chapter  VI -2  would  fail  to  bring  about  the 
shift  in  public  policy  mandating  the  assumption  of  state  responsibilities  for 
the  achievement  in  partnership  with  the  local  communities  of  the  goals  set 
forth  and  the  realization  of  the  effective  political  and  administrative  leader- 
ship so  evidently  required. 

The  second  and  recommended  course  of  action  is  the  establishment  of  a Massa- 
chusetts School  Construction  Corporation  set  forth  in  Chapter  VI-3  of  this 
section.  In  the  form  presented,  the  corporation  as  a public  instrumentality 
would  be  able  to  achieve  each  of  the  specific  recommendations  described.  Its 
virtue  would  be  its  ability  to  provide  a comprehensive  solution  to  the  school 
construction  and  financing  problem;  to  be  innovative  and  flexible  in  all  phases 
of  its  responsibility;  and  at  the  same  time,  to  provide  the  essential  coopera- 
tion with  the  municipalities  in  meeting  their  needs. 

Finally,  in  order  to  distinguish  more  clearly  between  the  relative  merits  of 
these  two  courses  of  action.  Chapter  VI-4  compares  the  costs,  cost  savings, 
and  time  factors  of  alternatives  presented. 
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A POSSIBLE  COURSE  OF  ACTION: 
EXISTING  FRAMEWORK 

CHAPTER  VI  - 2 


Changes  made  within  the  Existing  Framework 

This  report  recognizes  that  solutions  to  problems  in  the  Massachusetts 
school  construction  process  do  not  start  from  a clean  slate.  There  is  an 
existing  framework  which  may  be  modified  to  a greater  or  lesser  extent  by 
specific  legislative  and  administrative  actions,  each  one  of  which  could 
be  addressed  to  solving  a specific  problem  identified  by  this  report 
and  the  aggregate  of  which  would  inevitably  have  a beneficial  effect  upon 
the  resulting  product. 

The  proposals  for  change  to  be  made  basically  within  the  existing 

legal  and  administrative  framework  would  provide  for  moderate  increases  in 

state  responsibility  and  financial  support  for  the  construction  of  public 
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schools.  These  changes  are  intended  to  accomplish  the  following  results: 

(1)  retention  of  the  jurisdiction  of  the  Board  of  Education  through  a 
strengthening  of  the  School  Building  Assistance  Bureau;  (2)  improvement  of 
public  safety  and  building  regulations  codes;  (3)  modification  of  bidding 

laws  to  accommodate  special  requirements  of  systems  building;  (4)  increase 

/■’ 

in  state  aid;  (5)  assistance  to  local  communities  in  determining  school  needs. 
Even  with  the  implementation  of  one  or  even  all  of  these  chances, 
however,  the  basic  relationship  between  state  and  local  government  in  the 
school  construction  and  financing  process  would  remain  largely  as  it  is 
today - 
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The  specific  recommendat ions  for  changes  within  the  existing  framework  are 
proposed  in  full  recognition  of  the  limitations  of  the  piecemeal  approach  to 
so  significant  a problem.  Each  of  the  changes  to  be  outlined  assumes  that 
the  Commonwealth  would  proceed  to  meet  the  school  building  need  demonstrated 
in  other  parts  of  this  report  through  existing  agencies  whose  functions, 
admi ni strat ion  and  organization  might  be  adapted  for  that  purpose.  It  further 
assumes  that  that  need  would  be  met  in  substantial  part  through  the  authori- 
zation and  utilization  of  systems  building. 

1.  Department  of  Education  A brief  review  of  the  history  of  the  School  Build- 
ing Assistance  Act  is  instructive  as  to  the  present  limitations  of  the  admini- 
strative agency.  Founded  in  1948,  the  agency  has  a minimal  staff.  It  has  been 
unable  to  recruit  adequate  numbers  of  professionals  trained  and  experienced  in 
school  planning.  The  Commonwealth  salary  schedule  has  hampered  the  function- 
ing of  this  agency  by  not  permitting  it  to  offer  salaries  competitive  with 
universities,  private  consulting  firms,  or  even  for  public  school  systems  able 
to  attract  experienced  planners.  The  present  salary  schedule,  for  example, 
cannot  go  beyond  Job  Group  18  (salary  range  of  $11,400  to  $14,000).  Whereas 
public  higher  educational  institutions  have  received  a high  degree  of  fiscal 
autonomy,  making  it  possible  to  offer  salaries  to  attract  outstanding  person- 
nel, other  state  agencies  such  as  the  Department  of  Education  have  not  been 
given  that  needed  flexibility. 

Throughout  the  course  of  this  study  we  have  heard  from  local  and  state  officials 
of  the  need  for  substantial ly  strengthening  the  staffing  pattern  and  increasing 
the  salary  levels  of  persons  working  within  the  Department  of  Education.  Crit- 
icisms of  the  functioning  of  the  School  Building  Assistance  Bureau  may  in 
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substantial  part  be  explained  when  one  contemplates  the  workload  of  the 

(2)  Simplification  of  the  man 

agency  and  the  personnel  available  to  it  to  accomplish  the  tasks. 

an  undue  burden  upon  many  comm 

The  present  predicament  of  this  agency  will  only  be  increased  by  the  enact- 

state assistance. 

(3)  Estab I ishment  of  an  ongoi 

ment  of  legislation  in  1971  requiring  the  Department  to  render  its  approval 

costs,  using  statistical  and  d 

or  disapproval  of  applications  for  state  aid  within  ninety  days.  Substantial 

now  or  in  the  future  in  the  De 

increase  in  staffing  will  be  required  if  this  legislative  objective  is  to  be 
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real i zed. 
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at  least  the  professional  positions  in  the  Department  from  the  present  out- 

facilities which  will  then  sen 

moded  civil  service  system. 

sive  planning. 
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The implementation  of  each  of  these 
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of  public  schools  through  the  impro> 

work.  Salaries  offered  for  such  positions  must  be  competitive.  If  the 

ment.  Special  requirements  of  syst€ 

Department  were  to  perform  such  needed  roles  as  the  inventorying  of  exist- 

by improving  the  administration  of  t 

ing  school  spaces  required,  the  evaluation  of  the  condition  of  existing 

an  agency  to  assist  the  cities  and  t 

instructional  spaces  and  the  planning  for  future  enrollment  increases,  addi- 

it should  be  made  adequate  to  its  re 

tional  staffing  would  be  essential.  We  wish  to  emphasize  that  these  new  tasks 

2.  The  Board  of  Education  and  the  E 

must  be  performed  while  the  agency  undertakes  to  discharge  its  continuing 

Critical  comment  has  been  received  d 

burden  of  reviews  and  approvals. 

Board  of  Education  to  comply  with  th 

A summary  of  our  recommendations  for  improvements  which  should  be  achieved 

Laws,  specifically  the  provision  con 

within  the  existing  framework  of  the  Department  of  Education  is  as  follows: 

establishment  of  minimal  standards  b 

(l)  Increase  in  staff  and  budgetary  flexibility  for  the  Department. 

and  for  construction  code  standards 
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to  discharge  its  continuing 

Critical  comment  has  been  received  during  this  study  upon  the  failure  of  the 
Board  of  Education  to  comply  with  the  provisions  of  Chapter  15  of  the  General 

ints  which  should  be  achieved 

Laws,  specifically  the  provision  contained  in  Section  1G  requiring  the 

it  of  Education  is  as  follows: 
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o 

ERIC 

546 

that  the  manner  in  which  the  provisions  relating  to  the  responsibilities  of 

proposed  regulations  so  that  all  affected  perse 

the  Department  of  Public  Safety  are  set  forth  in  the  statutes  are  such  that 

of  the  Department  of  Public  Safety,  may  be  heai 

a situation  may  have  been  created  by  which  the  Board  of  Education  is  not  its 

prior  to  their  going  into  effect*  We  propose  < 

own  master  in  this  vital  field  of  establishment  of  standards*  We  also 

lating  to  the  Department  of  Public  Safety  to  pi 

recognize  that  the  Board  of  Education  may  have  been  reluctant  to  become  in- 

disapproves of  the  minimum  standards  proposed  t 

volved  in  jurisdictional  disputes  between  itself  and  another  state  depart- 

dispute would  be  finally  resolved  after  a speci 

ment*  Nonetheless,  an  impasse  between  two  major  departments  has  resulted  at 

established  Board  of  School  Building  Standards, 

the  expense  of  both  the  achievement  of  educational  objectives  and  the  waste 
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of  public  tax  dollars*  Executive  leadership  is  required  to  make  certain  that 

Board  of  Education^  responsibility  for  final  l'; 

the  Board  of  Education  fulfills-  the  obligations  provided  in  Chapter  15, 

There  is  also  a lack,  noted  in  this  report,  of 

Section  1G,  of  the  General  Laws* 

cedure  from  the  varying  interpretation  of  codes 

The  problem  of  fragmentation  of  jurisdiction  and  authority  under  existing 
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circumstances  has  been  described  in  Chapter  V-2  of  this  report*  In  view 

those  who  promulgated  a code  and  those  whose  re 

of  the  fact  that  there  are  in  Massachusetts  ac  least  thirteen  different 

to  individual  situations*  In  order  to  simplifv 

state  departments,  agencies,  boards  or  divisions  issuing  regulations  con- 

ensure the  protection  of  the  public  in  a manner 

cerning  construction  in  general,  producing  a total  of  at  least  eighty-five 

not  interrupt  sound  and  economical  construction 

different  sets  of  regulations  of  general  applicability,  and  involving  at 

interpretation  and  application  of  codes  are  rec 

least  six  agencies  specifically  in  the  school  building  process,  the  report 

There  should  be  established  within  the  Departme 

concludes  that  the  source  of  wonder  is  that  it  has  been  possible  for  school 

independent  Board  of  School  Buildinq  Standards, 

buildings  to  have  been  constructed  at  all  within  the  existing  limitations* 

Governor,  consisting  of  a registered  engineer, 

If  the  present  framework  is  to  be  continued,  we  further  recommend  the  adopt- 

educator, a member  of  the  Bar  of  the  Commonweal 

ion  of  legislation  modifying  the  provisions  of  Chapter  15,  Section  1G  of 

labor*  In  addition  to  its  role  described  above 

the  General  Laws  to  require  the  Board  of  Education  to  promulgate  and  establish 

‘ disputes  between  the  Board  of  Education  and  the 

its  minimum  standards  as  binding  regulations  on  or  before  June  30,  1972* 

this  independent  publicly-oriented  board  would 

This  promulgation  should  be  in  accordance  with  the  provisions  of  the  state 

jurisdiction  over  the  decisions  of  the  Commissi 

Adm? nistrative  Procedure  Act  (Chapter  30A  of  the  General  Laws)  first  as 

personnel  of  the  Department  of  Public  Safety  pe 
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proposed  regulations  so  that  all  affected  persons,  including  representatives 
of  the  Department  of  Public  Safety,  may  be  heard  concerning  the  regulations 
prior  to  their  going  into  effect.  We  propose  amendments  to  the  laws  re- 
lating to  the  Department  of  Public  Safety  to  provide  that  if  that  department^ 
disapproves  of  the  minimum  standards  proposed  by  the  Board  of  Education,  the 
dispute  would  be  finally  resolved  after  a special  public  hearing  by  a newly- 
established  Board  of  School  Building  Standards.  This  procedure  would  end 
the  impasse  presently  promoted  by  existing  laws,  and,  for  once,  establish  the 
Board  of  Education^  responsibility  for  finally  promulgating  minimum  standards. 

There  is  also  a lack,  noted  in  this  report,  of  any  effective  appellate  pro- 
cedure from  the  varying  i nterpretation  of  codes  and  from  attempts  at  enforce- 
ment procedures,  particularly  where  differences  of  i nterpretat ion  exist  between 
those  who  promulgated  a code  and  those  whose  responsibility  it  is  to  apply  it 
to  individual  situations.  In  order  to  simplify  existing  practices  and  to 
ensure  the  protection  of  the  public  in  a manner  in  which  is  fair  and  yet  does 
not  interrupt  sound  and  economical  construction,  the  following  changes  in  the 
interpretation  and  application  of  codes  are  recommended  as  necessary. 

There  should  be  established  within  the  Department  of  Public  Safety  a new  and 
Independent  Board  of  School  Building  Standards,  to  be  appointed  by  the 
Governor,  consisting  of  a registered  engineer,  a registered  architect,  an 
educator,  a member  of  the  Bar  of  the  Commonwealth,  and  a representative  of 
labor.  In  addition  to  its  role  described  above  as  final  arbiter  of  code 
disputes  between  the  Board  of  Education  and  the  Department  of  Public  Safety, 
this  independent  publicly-oriented  board  would  have  exclusive  appellate 
jurisdiction  over  the  decisions  of  the  Commissioner  of  Public  Safety  and 
personnel  of  the  Department  of  Public  Safety  pertaining  to  school 
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building  construction  and  the  enforcement  and  i nterpretation  of  the  applicable 
codes  and  regulations.  In  addition,  the  Board  would  make  recommendations  to 
the  Commissioner  of  Public  Safety,  the  Board  of  Education,  and  to  the  Governor 
and  the  General  Court  annually  of  needed  changes  in  existing  practices,  codes, 
regulations  and  legislation  in  order  to  ensure  that  the  pre-eminence  of  the 
school  building  code  is  not  adversely  affected  by  subsequent  enactments  or  by 
act!'  ,s  of  other  agencies.  The  presently-legislated  termination  date  of  the 
existing  Board  of  Schoolhouse  Structural  Standards  (November  13,  1973)  should 
be  harmonized  with  this  proposal  once  enacted. 


This  report  recognizes  that  the  pendency  in  the  General  Court  during  the  course 
of  this  study  of  proposals  for  a statewide  building  code  is  inevitably  related 
to  the  proposals  made  here,  and  it  is  to  be  anticipated  that  final  legislative 
action  concerning  school  building  construction  would  be  consistent  with  the 
status  of  other  statewide  codes. 


3.  Pub  1 ic  Bi ddi ng.  The  ways  in  which  the  current  public  bidding  laws  inhibit 
the  utilization  of  Systems  Building  procedures  have  been  described  in  Chapter 
V-l . Specific  technical  amendments  to  the  present  laws  relating  to  public 
construction,  notably  the  filed  sub-bid  law  (General  Laws  Chapter  149,  Sections 
44A-44L) , may  ease  the  present  incompatibility  of  those  laws  with  systems 
building.  Specifically,  this  report  would  recommend  the  following:  (1 } Authori- 

zation of  specific  categories  of  filed  sub-bids  such  as  "integrated  ceiling 
systems,"  "integrated  wall  systems"  and  others  which  would  include  trades 
otherwise  specified  in  other  filed  sub-bids.  It  should  be  noted,  however, 
that  authorizing  the  bidding  of  integrated  systems  and  thereby  eliminating  some 
of  the  work  to  be  performed  under  specific  trades,  does  not  solve  certain 
practical  on-site  problems  which  result  from  the  situation  when  different  sub- 
contractors may  be  working  on  different  parts  of  the  project.  Ideally,  the 
filed  sub-bid  law  would  authorize  tbejjse  of  systems  bidding  in  any  technolo- 
gically feasible  area. 
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(2)  Another  amendment  to  the  bidding  procedu 
harmonizing  the  systems  approach  with  present 
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that  various  general  contractors  will  be  work 
There  again  exists  the  practical  problem  of  d 
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to  some  extent. 
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contracting  under  a systems  building  approach 
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ance  and  detailed  specifications,  particular! 
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helpful  in  eliminating  some  of  the  problems  which  those  who  have  attempted 
systems  bidding  under  present  statutes  have  encountered. 

4.  Market  Aggregation  The  importance  and  desirability  of  market  aggregation 
has  been  described  in  Chapter  I V — 4 . In  order  to  obtain  the  benefits  of  bulk 
purchasing  and  to  facilitate  the  organized  introduction  of  the  systems  approach 
to  school  construction,  it  is  desirable  to  develop  a coordinated  program  in- 
volving an  aggregated  market  of  school  projects.  There  are  two  distinct  ways 
in  which  market  aggregation  may  be  accomplished  within  the  existing  legal 
and  administrative  framework: 

(1)  Voluntary  Consortium.  Several  school  districts  may  bind  themselves 
together  in  a consortium  as  was  done  for  the  original  SCSD  program  in 
California.  There,  for  instance,  thirteen  districts  organized  to  build 
twenty-two  schools. 

(2)  State-Sponsored  Program.  A state  agency,  such  as  the  Department  of 
Education,  may  provide  a continuing  organization  tr  .id&iiiister  the  market 
aggregation  program.  This  was  done  in  the  successful  SSP  program  in  Florida, 
which  has  now  been  building  schools  for  several  years.  Participation  by 
school  districts  is  voluntary. 

Some  modest  acknowledgment  of  the  possibility  of  those  procedures  in  Massa- 
chusetts has  been  suggested  by  the  enactment  in  1971  of  legislation  authori- 
zing collective  purchasing  by  the  Commonwealth  and  one  or  more  municipalities 
and  districts  (Chapter  53  of  the  Act  of  1971)- 

The  voluntary  consortium  has  three  disadvantages  in  comparison  to  a state- 
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fa)  The  time  required  to  organize  this  program,  dependent  upon  separate  fiscal 
authori zat ion,  may  delay  the  towns  to  a point  beyond  that  at  which  they  would 
have  started  if  they  had  been  working  individually.  (A  state  Drogram  can 
already  have  the  adm? ni strat ive  mechanism.  Preliminary  product  investigations 
can  be  done  before  a school  building  project  comes  on  line.) 

(b)  Because  of  this  delay  factor,  a degree  of  attrition  may  occur  among 
the  towns  which  have  volunteered  to  participate,  creating  difficulties  in 
terms  of  making  volume  guarantees  to  suppliers.  Attrition  may  occur  because 
school  building  committees  are  unable  to  cooperate,  or  because  bond  issues 
are  not  approved  by  the  voters. 

(c)  It  is  unlikely  that  the  size  of  the  market  aggregation  with  voluntary 
memb^-ship  would  be  as  great  as  a state  agency  could  provide.  There  are  a 
number  of  measures  which  could  be  taken  within  the  existing  legal  and  admin- 
istrative framework  which  could  greatly  assist  localities  in  aggregating  a 
significant  purchasing  market.  These  fall  into  three  categories: 

(1)  Extra  services  by  the  State.  Any  market  aggregation  program  requires 
some  central  administration;  some  or  all  of  this  could  be  provided  pursuant 
to  centralized  purchasing  rules  by  the  Department  of  Education  (or  any  other 
existing  agency  properly  staffed).  This  is  the  role  which  the  Department 
of  Education  played  in  Florida*s  successful  SSP  program.  Some  of  these 
functions  include: 

(a)  Product  investigation,  specification  and  selection; 

(b)  Coordination  of  separate  school  districts  into  a voluntary  aggregation 
program;  provision  of  some  contractual  mechanism  to  insure  participation 
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after  initial  commitment  has  been  made; 

(c)  Bulk  bidding  and  purchase  of  products. 

(2 ) Increased  construction  subsidies  above  present  levels  to  benefit 
communities  participating  in  an  aggregation  program.  Adjustment  of  subsidy 
levels  has  long  been  one  of  the  most  accepted  and  workable  methods  of  en- 
couraging or  discouraging  participation  in  programs  which  the  government 
believes  will  work  for  the  public  good. 

In  Massachusetts,  where  school  construction  has  been  partially  subsidized  by 
the  state  since  1948,  this  has  been  used  both  on  programs  which  are  con- 
sidered morally  and  ethically  desirable  (elimination  of  racial  imbalance) 
and  on  programs  which  are  simply  considered  preferable  on  economic  grounds 
(regionalization).  In  each  case  the  state  subsidy  administered  through  the 
provisions  of  the  School  Building  Assistance  Act  is  raised  from  40 % up  to 
65 % of  the  construction  cost.  it  could,  therefore,  be  used  to  encourage 
market  aggregation  by  paying  a higher  than  normal  subsidy  to  school  districts 
participating  in  an  aggregation  program. 

(3)  Financial  guarantees  to  suppliers.  A problem  in  many  forms  of  voluntary 
consortium  is  that  individual  members  may  opt  out,  either  because  they  have 

a rhange  of  heart,  or  because  their  building  project  is  simply  not  going  to 
be  carried  out.  Once  negotiations  with  suppliers  are  underway,  the  reduction 
in  the  size  of  an  order  can  have  an  adverse  effect  on  prices  and  contractual 
terms.  If  the  consortium  or  negotiating  body  were  backed  up  by  a state 
guarantee  of  a minimum  order,  this  obstacle  ~ould  be  surmounted.  If  an  indi- 
vidual district  dropped  out  of  the  program,  the  state  could  undertake  to  find 


another  district  to  take  the  ft 
a guarantee. 
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another  district  to  take  the  first  one‘s  place  rather  than  to  pay  under  such 
a guarantee. 

5 . Financing  School  Buildings 

A possible  change  which  might  be  made  in  the  existing  framework  relating  to 
the  financing  of  school  building  construction  would  be  the  granting,  through 
legislative  action,  by  the  Commonwealth  of  an  unconditional  guarantee  of  both 
principal  and  interest  of  each  municipality's  and  district's  school  bond 
issues.  This  grant  would  require  a two-thirds  vote  of  both  branches  of  the 
General  Court  under  present  constitutional  provisions.  This  change  would 
probably  save  one  quarter  of  1%  interest  cost  on  the  average  for  all  issuers. 
However,  this  change  would  not  eliminate  all  of  the  cost  and  time  spent  in 
preparing  and  marketing  each  issue  by  the  municipality. 

Even  the  adoption  of  this  change  would  not  aggregate  the  school  bond  market 
as  would  result  if  all  school  bonds  were  issued  by  one  entity  with  the  full 
faith  and  credit  of  the  Commonwealth  securing  the  bonds.  Much  of  the  present 
hit  or  miss  financing  would  inevitably  be  carried  forward,  even  with  the 
Commonwealths  guarantee.* 

If  justification  were  needed  for  such  a proposal  to  commit  the  Commonwealth 
to  100%  state  guarantee  on  school  construction,  it  may  be  found  In  a revealing 
statistic  upon  which  this  study  has  relied.  Massachusetts  ranks  forty- 
seventh  in  state  aid  to  school  districts  by  providing  orly  20%  of  the  total 
operating  expenditures.  Hawaii  provides  87%;  forty-six  states  provide  more 


There  would  be  no  reason  why  state  grants  for  schools  could  not  be  ;; 

increased  to  100%;  thus  effectively  eliminating  need  for  a municipal  < 
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than  the  20%. 

As  an  alternative  to  100%  state  guarantee,  this  report  suggests  a legislative 
revision  of  the  present  two-thirds  requirement  for  authorization  of  local 
borrowing  for  the  construction  of  public  schools.  The  funding  of  school 
building  costs  by  municipalities  poses  a serious  problem  to  voters  presented 
with  bond  issues.  Massachusetts  law  (Chapter  44(7))  requires  a two-thirds 
vote  to  authorize  town  indebtedness  for  school  construction.  This  means,  in 
effect,  that  a negative  vote  is  worth  twice  as  much  as  a positive  vote,  thereby 
making  the  authorization  of  a bond  issue  for  school  construction  extremely 
difficult.  In  the  past  few  years,  some  have  looked  to  the  United  States 
Supreme  Court  to  apply  the  doctrine  of  "one  man,  one  vote"  by  eliminating  by 
judicial  flat  the  requirement  of  a two-thirds  vote  in  this  area.  The  Supreme 
Cou.  t,  has,  however,  spoken  and  has  recently  held  that  such  a requirement 
did  not  contravene  the  provisions  of  the  United  States  Constitution. 

The  way  is,  therefore,  left  open  for  the  General  Court  to  change  the  require- 
ment of  the  two-thirds  vote  and  establish  a majoritarian  concept  here  as  in 
so  many  important  areas  in  public  affairs.  The  study  concludes  that  the 
establishment  of  majoritarian  rule  for  the  authorizing  of  school  building 
indebtedness  would  be  in  the  public  interest  and  would  inure  to  the  benefit 
of  the  taxpayers  so  long  as  the  safeguards  contained  in  the  provisions 
establishing  the  Emergency  Finance  Board  (General  Laws  Chapter  44,  Section 
10),  were  continued.  The  failure  of  communities  to  meet  a stringent  two-thirds 
vote  requirement,  often  over  a long  period  of  time,  has  ultimately  increased 
the  cost  actually  paid  by  the  taxpayers  for  the  needed  facility.  In  the 


* Charlotte  Ryan,  The  State  Dollar  and  the  Schools,  Massachusetts  Advisory 
Council  on  Education,  1970,  p.4.  ~~ 
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interim,  the  children  of  the  Commonwealth  have  been  denied  needed  educational 
opportunities. 

6.  Roles  and  Responsibilities  of  Municipalities.  The  failure  of  many  of  the 
cities  and  towns  to  have  adequately  surveyed  existing  school  facilities  and 
to  have' prepared  a comprehensive  needs  projection  for  an  appropriate  period 
has  substant ial ly  increased  the  ultimate  cost  paid  for  school  construction 
during  recent  decades.  Too  often  needs  have  not  been  adequately  perceived 
nor  has  there  been  the  kind  of  creative  leadership  in  school  land  use  planning 
that  would  facilitate  renewal  or  development  and  economic  growth  of  local 
communities  through  comprehensive  well-planned  community  action.  Legislation 
is  desirable,  therefore,  requiring  each  city  or  town  of  the  Commonweal th  to 
establish  on  or  before  June  30,  1972,  a standing  School  Committee  consisting 
of  five  members,  at  least  one  of  whom  would  be  a member  of  the  school  com- 
mittee designated  by  its  chairman  and  at  least  one  of  whom  would  be  appointed 
by  the  selectmen,  mayor  or  manager.  Members  would  serve  for  a term  of  three 
years;  initial  appointments  would  have  staggered  terms.  The  Superintendent 
of  Schools  would  be  a member  of  the  committee  ex  officio. 

The  standing  School  Building  Committee  would  survey  existing  school  facilities, 
project  school  building  needs  and  develop  a comprehensive  land  use  plan  in 
accordance  with  the  standards  which  may  be  established  from  time  to  time  by 
the  state  Board  of  Education.  The  committee  would  be  responsible  for  the 
provision  and  selection  of  sites  by  purchase  or  otherwise.  Itwould  be  em- 
powered to  select  and  retain  architects,  approve  plane  and  provide  for  the 
construction  of  school  facilities  as  authorized  by  the  community. 
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The  establishment  of  standing  school  building  committees  would  greatly 
facilitate  the  planning  and  construction  of  schools  and  would  afford  an 
opportunity  for  the  participation  of  both  educational  and  municipal  adminis- 
trators as  well  as  citizens  during  the  critical  decision  making  process*  It 
would  further  provide  the  continuity  which  has  been  lacking  in  most  communities. 

Thus,  it  is  evident  that  there  are  many  possible  courses  of  action  to 
effectuate  beneficial  changes  working  substantially  within  the  existing 
administrative  framework  or  through  specific,  substantive  changes  through 
the  enactment  of  needed  legislation.  We  have  enumerated  ’n  this  section  a 
variety  of  proposals  which  we  believe  should  be  adopted  in  the  event  that  the 
state  government  were  to  adopt  the  view  that  fundamental  and  comprehensive 
changes  cannot  or  should  not  be  adopted. 

Such  a decision  would  shortchange  the  Massachusetts  taxpayer.  It  would 
favor  established,  entrenched  bureaucratic  interests.  It  would  disregard 
the  full  potential  which  may  be  achieved  through  demonstrated  technological 
advances  and  modern  management  techniques. 

It  is  emphasized,  however,  that  the  adoption  of  all  or  any  of  these  pro- 
posals would  be  preferable  to  the  present  condition.  We  conclude  that 
measured  by  the  potential  benefits  that  could  be  achieved,  both  the  Massa- 
chusetts taxpayer  and  our  children  would  suffer  nonetheless  were  the  Common- 
wealth to  settle  for  these  limited  alternatives. 
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THE  RECOMMENDED  COURSE  OF  ACTION  : ESTABLISH  ME 

CONSTRUCTION  CORPORATION 


CHAPTER  VI  - 3 


The  second  possible  course  of  action  which  this  report  recommends  is  the 
establishment  of  the  Massachusetts  School  Construction  Corporation, 
providing  for  the  direct  assumption  by  the  Commonwealth  of  the  major 
responsibility  for  the  design,  construction  and  financing  of  public  schools. 
The  Commonweal th' s role  would  be,  to  be  sure,  in  cooperation  with  the 
municipalities,  but  it  is  fair  to  say  that  under  the  construction  corporation, 
the  state’s  role  as  a passive  partner  would  end. 

The  existing  uncoordinated,  cumbersome  and  decentralized  process  for 
planning  and  building  schools  would  be  replaced  by  a centralized  process 
which  could  exploit  the  modern  techniques  of  management  and  construction 
which  have  been  analyzed  at  length  in  the  preceding  portions  of  this  report. 

From  the  taxpayer’s  point  of  view,  the  burden  of  the  cost  of  school 
construction  would  be  shifted  from  the  unpopular  local  property  tax  through 
the  assumption  of  school  buildings  costs.  The  net  effect  of  this  would  be 
not  simply  to  shift  the  burden,  but  to  reduce  it  as  well,  since  the  state 
would  be  in  a position  to  build  schools  much  more  economically  than 
muni cipal i t ies  are  currently  building  them. 

This  recommendation  is  designed  to  achieve  the  construction  of  first  quality 
public  school  facilities  within  a realistic  period  of  time,  at  the  least 
possible  costs,  utilizing  modern  methods  of  technology,  construction, 
administration  and  management.  Under  this  proposal  governmental  and  funding 
relationships  would  be  reshaped  pragmatically  so  as  to  achieve  the  programatic 
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D COURSE  OF  ACTION 
CORPORATION 

ESTABLISHMENT  OF  A SCHOOL 

objectives  and  to  save  tax  dollars* 

,;hich  this  report  recommends  is  the 
ftool  Construction  Corporation, 

It  is  proposed  that  legislation  be  adopted  establishing  the  Massachusetts 
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The  Massachusetts  School  Construction  Corporation  as  recommended  In  this 
report  is  described  as  follows: 

1.  Structure  of  the  Corporation 

2*  Purposes  and  Functions  of  the  Corporation 

3.  Functions  of  the  Municipalities 

4.  Functions  of  Other  State  Agencies 

5«  A Program  for  the- Trans i tional  Period 

(1)  Structure  of  the  Corporation 

The  corporation  would  function  under  the  Board  of  Directors  composed  of 
fifteen  members  appointed  by  the  Governor  for  five-year  terms.  The 
members  would  be  appointed  from  the  following  categories: 

(a)  Cities 

i.  one  from  a city  over  500,000  in  population 

ii.  one  from  a city  between  "300,000  and  500,000  in  population 

iii.  one  from  a city  less  than  100,000  in  population 
none  of  whom  would  be  from  the  same  county 

(b)  Towns 

i.  one  from  a town  within  the  metropolitan  Boston  area 

ii.  one  from  a town  under  5,000  in  population 

iii.  two  from  other  towns 
none  of  whom  would  be  from  the  same  county 


(c)  Professional  members 

i.  a superintendent  of  schools 

i i .  an  educator 

iii.  an  architect 

iv.  a person  experienced  in  industrial  or  construction 
management 

v.  a person  experienced  in  municipal  and  state  finance 
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(d)  two  members  from  the  public  at  large 

none  of  whom  would  be  from  the  same  county 

(e)  the  chairman  of  the  Board  of  Education 

The  members  would  serve  without  compensation  but  with  reimbursement  of 
expenses.  We  propose  that  the  chairman  be  designated  from  time  to  time 
from  the  members  by  the  Governor,  in  order  to  maintain  accountability  in 
the  office  of  the  Governor  for  the  standard  of  performance  of  the  corporation. 
Other  officers  would  be  elected  by  the  board  in  accordance  with  by-laws 
established  by  them* 

In  order  to  insure  that  the  functions  of  this  board  would  be  carried  out 
free  from  political  interests,  not  more  than  eight  members  would  be  of  the 
same  political  party. 

The  Board  of  Directors  would  enact  and  appoint  requisite  professional 
staff  and  personnel  and  would  be  responsible  for  the  achievement  of  the 
objectives  of  the  corporation.  The  corporation  would  not  be  subject  to  the 
provisions  of  the  Civil  Service  laws.  The  tasks  to  be  performed  by  this  ' 
agency  require  the  highest  degree  of  flexibility  and  competence,  and  they 
necessitate  the  offering  of  competitive  salaries  commensurate  with  those  paid 
for  comparable  skills  in  the  private  sector.  The  tasks  to  be  performed  by 
the  corporation  are  in  fact  those  performed  by  top  level  managers  in  private 
industry  and  the  corporation  must  be  free  to  assimilate  the  techniques  and 
executive  procedures  and  policies  necessary  to  insure  the  carrying  out  of  such 
responsibilities  in  an  independent  and  businesslike  manner.  This  would 
include  incidentally  the  ability  to  reduce  its  staff  when  need  allows.  The 


corporation  would  be  subject  to  audit  by  the  State  Auditor  to  insure 
appropriate  accountability  to  the  general  public. 

(2)  Purposes  and  Fuctions  of  the  Corporation 

The  purposes  of  the  corporation  would  be  to  provide  for  the  design,  con- 
struction management,  construction  and  state  financing  of  school  buildings* 
To  carry  out  these  purposes,  it  would  perform  the  following  functions: 

(a)  tt  would  assist  the  local  communities  in  developing 

(a)  a comprehensive  survey  of  existing  school  building  facilities 

(b)  projections  of  school  building  needs 

(c)  a comprehensive  school  land  use  plan 

It  is  contemplated  that  such  a plan  would  be  developed  by  each  community 
for  a five-year  projected  period  which  would  form  the  basis  of  a statewide 
detailed  survey  providing  current  inventories  of  existing  facilities  and  a 
projection  of  future  needs.  The  broad  advantages  of  this  provision  and  its 
potential  for  economic  growth  and  community  development  are  ovbious.  The 
costs  of  such  planning  would  be  funded  by  the  corporation  and  the  plan  could 
be  done  either  through  the  use  of  consultants  or  by  educational  and  planning 
staffs  within  the  local  communities,  if  available. 

(b)  The  corporation  would  cooperate  with  the  Department  of  Education  to 
establish  the  procedure  and  standards  of  review  for  the  cities  and  towns  to 
survey  their  existing  facilities  and  needs  and  to  establish  the  criteria  for 
site  selection. 

(c)  The  corporation  would  cooperate  with  the  Department  of  Education  in  the 
development  of  educational  program  specifications  as  required  under  the  pro- 
visions of  General  Laws  Chapter  15,  Section  1G. 
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tate  Auditor  to  insure 

(d)  The  corporation  would  establish  and  administer  the  procedure  for  the 

ic. 

planning  and  construction  of  schools  throughout  the  Commonwealth. 

ovide  for  the  design,  con- 

(e)  The  corporation  would  administer  safety  and  building  codes  for  school 
construction  developed  by  the  Department  of  Education  and  Commissioner  of 

inancing  of  school  buildings. 

Public  Safety  as  hereinafter  set  forth. 

the  following  functions: 

(f)  The  Corporation  would  provide  design  review  of  plans  drav/n  up  by  architects 

develop! ng 

selected  by  the  mun T c I pa  1 it ies* 

hool  building  facilities 

(g)  The  corporation  would  administer  under  a new  system  of  competitive  bidding 
the  construction  of  school  facilities  and  the  purchase  of  components  for  school 
construction. 

eve loped  by  each  community 

orm  the  basis  of  a statewide 

(h)  The  corporation  would  administer  a program  of  market  aggregation  rather 

of  existing  facilities  and  a 

than  being  a goal  incidentally  achievable  from  time  to  time  by  one  or  more  of 

ges  of  this  provision  and  its 

municipalities.  Market  aggregation  as  administered  by  the  Massachusetts  School 

velopment  are  ovbious.  The 

Construction  Corporation  would  have  the  advantage  of  a much  larger  volume  and 

corporation  and  the  plan  could 

consequently  have  the  potential  of  greater  savings.  Thus,  if  80%  of  all  schools 

or  by  educational  and  planning 

were  systems  schools  and  kCf/Q  of  the  components  were  systems  components,  a mar- 

ble. 

ket  would  be  provided  attractive  enough  for  the  largest  of  component  manufac- 
turers. In  addition,  some  non-systems  components,  such  as  windows  and  plumbing 

Department  of  Education  to 

fixtures,  might  be  purchased  in  bulk  for  several  schools  at  a time,  thereby 

* for  the  cities  and  towns  to 

increasing  further  the  market  strength  of  the  corporation.  Ultimately  systems 

to  establish  the  criteria  for 

components  could  constitute  75%  of  the  entire  building  program. 

Department  of  Education  In  the 

(»)  The  corporation  would  have  authority  to  employ  the  best  technique  of  con- 
struction management  in  cultivating  its  construction  program. 

ons  as  required  under  the  pro- 

(j)  The  corporation  would  provide  a continuing  program  of  research  and  develop- 
ments relating  to  construction  techniques,  building  materials,  planning,  and 
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cost  data  analysis.  Those  functions  are  currently  beyond  the  financial  limits 
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and  resources  of  Individual  local  communities  and  in  fact  are  not  presently 

and  authorized  by  enactments  pa: 

being  carried  out  by  any  of  the  communities  involved  in  building  schools.  The 

of  the  General  Court.  The  peril 

changes  which  have  occurred  in  building  technology  and  the  resultant  develop- 

would  be  flexible  in  order  to  t< 

ment  of  new  materials  and  building  techniques  makes  the  provision  of  this  ser- 

vice  an  essential  part  of  any  economical  school  construction  process. 

The  financial  powers  to  be  gram 
issue  both  temporary  notes  and  j 

Under  this  proposal  the  corporation  would  provide  the  funds  for  the  cost  of 

and  credit  of  the  Commonwealth  i 

planning,  design  and  construction  of  all  public  schools.  It  would  in  coopera- 

method would  relieve  all  municif 

tion  with  the  Department  of  Education  establish  standards  for  public  schools. 

school  construction  bonds,  togei 

Communities  desiring  to  supplement  a school  building  project  beyond  such  stan- 

issuance. By  using  this  procedi 

dards,  perhaps  a community  center  or  for  some  other  municipal  or  educational 

financing  in  accordance  with  prc 

purpose,  would  be  required  to  bear  the  added  costs  but  all  other  costs  of 

have  large  enough  issues  to  attr 

planning,  design  and  construction  would  be  funded  and  carried  out  by  the  corpo- 

the  corporation  to  obtain  the  1c 

rat  ion. 

any  given  time.  We  believe  this 

In  order  to  ensure  equal  educational  opportunity,  it  is  proposed  that  the  cor- 

1% in  interest  costs. 

poration  be  empowered  in  instances  when  communities  have  failed  to  provide 

After  an  initial  bonding  authori 

needed  sites  for  schools,  and  in  cases  of  urgent  need,  to  recommend  to  the 

year  period,  we  recommend  that  t 

Governor  whether  it  is  in  the  public  Interest  to  have  the  Commonwealth  exercise 

School  Building  Assistance  Act  v 

the  eminent  domain  power.  The  exercise  of  that  power  would  only  be  undertaken, 

the  School  Building  Corporation, 

under  the  proposal,  with  the  approval  of  the  Governor.  In  such  cases,  presumed 

197^,  or,  upon  authorization  by 

to  be  rare,  the  cost  of  land  thus  incurred  would  be  assessed  back  upon  the 

then  pending  projects  are  comple 

local  community. 

(3)  Functions  of  the  Municipal! 

This  proposal  requires  that  the  state  provide  the  initial  appropri at  ion 

It  is  recommended  as  part  of  thi 

for  the  agency  startup  costs  and  for  preliminary  project  costs.  There- 

requiring each  city  and  town  to 

after,  money  that  is  required  for  the  operation  of  the  corporation  and 

consisting  of  five  members,  at  1 

the  funding  of  projects  would  be  derived  from  a percentage  of  construction 

school  committee  designated  by  t 

cost  savings.  The  amount  of  bonding  authorization  would  be,  under  present 

of  whom  would  be  appointed  by  th 

constitutional  requi rements , recommended  periodically  by  the  Governor 

serve  for  a term  of  three  years: 
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and  authorized  by  enactments  passed  by  two-thirds  majorities  of  each  branch 
of  the  General  Court.  The  period  for  which  notes  and  bonds  may  be  issued 
would  be  flexible  in  order  to  take  full  advantage  of  market  conditions. 

The  financial  powers  to  be  granted  the  new  corporation  would  enable  it  to 
issue  both  temporary  notes  and  permanent  bonds  backed  10 CfZ  by  the  full  faith 
and  credit  of  the  Commonwealth  with  respect  to  principal  and  interest.  This 
method  would  relieve  all  municipalities  from  the  responsibility  of  issuing 
school  construction  bonds,  together  with  the  costs  and  time  involved  in  their 
issuance.  By  using  this  procedure  the  corporation  could  schedule  permanent 
financing  in  accordance  with  projections  of  the  economy  and  market  and  would 
have  large  enough  issues  to  attract  nationwide  syndicates,  thereby  enabling 
the  corporation  to  obtain  the  lowest  possible  rate  of  interest  available  at 
any  given  time.  We  believe  this  ability  alone  would  probably  save  one  half  of 
1%  in  interest  costs. 

After  an  initial  bonding  authorization  sufficient  to  cover  a three  to  five 
year  period,  we  recommend  that  the  existing  functions  provided  for  under  the 
School  Building  Assistance  Act  which  would  continue  for  all  projects  not  under 
the  School  Building  Corporation,  would  be  able  to  be  terminated  by  June  30, 
1976,  or,  upon  authorization  by  the  Governor,  until  such  further  time  as  all 
then  pending  projects  are  conr.pl eted. 


provide  the  initial  appropr i at  ion 
reliminary  project  costs.  The re- 

operation of  the  corporation  and 
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(5)  Functions  of  the  Municipalities 

It  is  recommended  as  part  of  this  course  of  action,  that  legislation  be  enacted 
requiring  each  city  and  town  to  establish  a Standing  School  Building  Committee 
cons i scing  of  five  members,  at  least  one  of  whom  would  be  a member  of  the 
school  committee  designated  by  the  chairman  of  such  committee  and  at  least  one 
of  whom  would  be  appointed  by  the  selectmen  , mayor  or  manager.  Members  would 
serve  for  a term  of  three  years:  initial  appointments  would  have  staggered 

565 


A 


o 

ERjC 

■'■l.riZmlU 


terms.  Similar  committees  would  be  established  for  each  regional  school  dis- 
trict. 

Each  such  committee  would  have  the  following  responsibilities; 

(a)  to  survey  existing  school  facilities,  prepare  a projection  of  school 
population  and  school  building  needs,  and  prepare  a plan  for  the  comprehensive 
development  of  school  land  use; 

(b)  to  hold  a public  hearing  on  the  plan; 

(c)  to  provide  a site  by  purchase  or  otherwise; 

(d)  to  obtain  an  educational  program  and  space  requirements  for  a speci- 
fic school  project  as  each  is  to  be  undertaken; 

(e)  to  select  an  architect;  (See  Appendix  for  AIA  recommended  process); 

(f)  to  approve  preliminary  plans; 

(g)  with  the  School  Committee,  to  accept  the  school  building  once  con- 
structed on  behalf  of  the  city  of  town  (operation  and  maintenance  of  the  building 
remains  a function  of  the  school  committee). 

Each  building  conmittee  would  be  required  to  maintain  records  and  file  reports 
with  the  appropriate  city  officials  and  the  corporation. 

Under  this  proposal  the  local  committees  would  therefore  retain  jurisdiction 
over  site  selection,  educational  program,  space  requirements  (consistent  with 
state  established  standards)  and  final  selection  of  an  architect  and  approval 
of  preliminary  plans.  Thereafter  the  design,  construction  and  funding  of  each 
school  facility  would  be  carried  out  by  the  corporation. 

A chart  of  one  possible  set  of  Procedures  for  Constructing  A School  under  such 
a corporation  is  attached  as  Exhibit  2. 


establishment  of  minimum  standards  for  all 
we  propose  the  adoption  as  part  of  the  sta 
School  Construction  Corporation,  other  leg 
of  Chapter  15,  Section  1G  so  as  to  require 
minimum  standards  as  binding  regulations  o 
ance  with  the  provisions  of  the  Administra 
legislation,  the  Department  -of  Public  Safe 
the  minimum  standards  published  as  propose 
they  relate  to  areas  within  thei r j uri sdic 
ment  of  Public  Safety  would  be  finally  res 
a newly  established  Board  of  School  Buildi 
School  Building  Assistance  Act  would,  as  d 
30,  1972,  or  such  further  time  as  the  Gove 

(b)  Department  of  Public  Safety:  In 
and  to  insure  the  protection  of  the  public 
does  not  interrupt  sound  and  economic  buil 
the  following  changes  are  necessary; 

(i)  The  presently  legislated  t 
of  Schoolhouse  Structural  Standards  (Noven 
with  this  proposal  once  enacted. 

(ii)  The  Department  of  Public  5 
to  the  appellate  review  of  the  Board  of  Sc* 

(c)  Department  of  Public  Health:  T‘ 
powers  and  duties  relating  to  the  approva 
for  site  selections  for  public  schools  by 


(4)  Functions  of  Other  State  Agencies 

(a)  Department  of  Education:  The  Board  of  Education  would  retain  its 

present  functions  set  forth  in  Chapter  15  of  the  General  Laws  relating  to  the 
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(5)  A Program  for  the  Transitional  Perfo< 
This  report  recognizes  that  there  will  be 
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ablished  for  each  regional  school  dis- 

establishment  of  minimum  standards  for  all  public  school  buildings.  However, 
we  propose  the  adoption  as  part  of  the  statute  creating  the  Massachusetts 

owing  responsibilities: 

School  Construction  Corporation,  other  legislation  modifying  the  provisions 
of  Chapter  15,  Section  1G  so  as  to  require  the  board  to  promulgate  and  establish 

jlities,  prepare  a projection  of  school 

minimum  standards  as  binding  regulations  on  or  before  June  30,  1972,  in  accord- 

nd  prepare  a plan  for  the  comprehensive 

ance  with  the  provisions  of  the  Administrative  Procedure  Act.  As  part  of  this 

he  plan; 

legislation,  the  Department  -of  Public  Safety  would  be  allowed  to  disapprove 
the  minimum  standards  published  as  proposed  regulations  by  the  department  as 

or  otherwise; 

they  relate  to  areas  within  their  juri sdict ion.  Any  dispute  between  the  Depart- 

ram and  space  requirements  for  a speci- 

ment  of  Public  Safety  would  be  finally  resolved  by  a special  public  hearing  by 

ertaken; 

Appendix  for  A1A  recommended  process); 

a newly  established  Board  of  School  Building  Standards.  Activity  under  the 
School  Building  Assistance  Act  would,  as  described  above,  continue  until  June 

accept  the  school  building  once  con- 

30,  1972,  or  such  further  time  as  the  Governor  might  authorize. 

(operation  and  maintenance  of  the  building 

(b)  Department  of  Public  Safety:  In  order  to  simplify  existina  practices 

tee) . 

and  to  insure  the  protection  of  the  public  in  a manner  which  is  fair  and  yet 

ed  to  maintain  records  and  file  reports 

does  not  interrupt  sound  and  economic  building  construction,  we  believe  that 
the  following  changes  are  necessary: 

the  corporation. 

(i)  The  presently  legislated  termination  date  of  the  existing  Board 

s would  therefore  retain  jurisdiction 

of  Schoolhouse  Structural  Standards  (November  13,  1973)  should  be  harmonized 

m,  space  requirements  (consistent  with 

with  this  proposal  once  enacted. 

selection  of  an  architect  and  approval 

(ii)  The  Department  of  Public  Safety  will  enforce  the  code,  subject 

esign,  construction  and  funding  of  each 

to  the  appellate  review  of  the  Board  of  School  Building  Standards. 

the  corporation. 

(c)  Department  of  Public  Health:  The  department  would  retain  its  present 

es  for  Constructing  A School  under  such 

powers  and  duties  relating  to  the  approval  of  health  and  sanitary  requirements 

2. 

for  site  selections  for  public  schools  by  local  communities. 

Board  of  Education  would  retain  its 

(5)  A Program  for  the  Transitional  Period 

15  of  the  General  Laws  relating  to  the 

- o 
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This  report  recognizes  that  there  will  be  a transitional  period,  if  the  Massa- 
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chusetts  School  Construction  CorP(?ra^*°n  Js  established,  during  which  the  pro- 
v'sions  ^c^Ool  Building  As$'s^anCe  Act  and  the  Corporation  will  both  be 

°Perative  and  that  such  a period  rn > gh t g|ve  rise  to  a problem  of  a potentially 
Substanti3*  nature  to  which  the  Commonwealth  must  address  itself.  That  problem 
w°uld  af'se  s°me  communities  w<?uld  intentionally  fail  to  build  needed  schools 
under  Sch°°^  ®u'ldjng  Assistance  Procedures  and  the  existing  partial  state 

^urid?ng,  awaiting  the  opportunity  do  So  under  the  full  funding  of  the  corpora- 

t 'On. 

^ Variety  a^ternative  proposal^  ^°r  the  adjustment  of  this  situation  and  the 
'nsuring  var'°us  means  of  proV»d'ng  incentives  to  local  communities  not  to 
delay  but  rather  to  build  needed  £chools  during  the  transitional  period,  has 
^een  consi^ere<^*  We  have  condud^d>  h°wever,  that  from  the  point  of  view  of 
taxpsyer  an<^  fpom  the  point  of  view  0f  the  quality  of  schools  which  may 
resul  t,  the  best  solution  to  this  Problem  is  the  adequate  funding  of  the  corpora- 
tion  at  tha  outset,  thus  the  shofC^ing  of  the  period  during  which  potential  dif- 
ficulty mi9bt  ^xist.  As  a practi^a^  matter,  this  would  require  the  complete 
funding  and  staffing  for  the  plan^'^g  functions  of  the  corporation  and  for  the 
^u'lding  ° ^ a number  of  pilot  demc?nstrat jon  school  projects  which  might  be 
se^ected  fr0m  among  those  applied ts  with  the  most  pressing  needs  upon  the  crea- 
tion of  the  corporation> 

ternat i vely , * t is  possible  for  tbe  enabling  legislation  to  include  a provi- 
sion extending  the  benefits  of  St£te  funding  ret roacti vely  to  all  new  school 
pr°J*ects  underway  at  30  early  date  subseguent  to  the  release  of  this  report,  con- 
ceivably  aS  early  as  January  1,  1972-  If  the  General  Court  should  in  its  wisdom 
prefer  to  adjust  the  existing  reimbursement  formula  to  provide  increased  state 
a'd  during  the  t raHsi  t ional  periods  such  a solution,  although  it  may  not  provide 
^°r  the  greatest  return  on  the  ta*  ^llar,  would  be  justified  as  leading  toward 
the  goal  0 f a ^u^ly-operat ing  stata  school  construction  program.  If  it  is 
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: the  period  during  which  potential  dif- 
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:tions  of  the  corporation  and  for  the 
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the  most  pressing  needs  upon  the  crea- 
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ng retroacti vely  to  all  new  school 
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RECOMMENDED  PROCEDURES  FOR  CONSTRUCTING  A SCHOOL 
MASSACHUSETTS  SCHOOL  CONSTRUCTION  CORPORATION 


Constitution 


General  Court 
(Legi s lature) 


MSCC 


SBC 


MSCC 


SBC 


1. 


2. 


3. 


4. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Prologue 

assigns  nduty  of  legislatures  and  magistrates  in  all 
future  periods  of  the  Commonwealth  to  cheri sh. . .publ  i c 
schools. n (Chapter  V,  Section  II) 

authorizes  State  Board  of  Education  to  establish 
minimum  educational  standards,  (Chapter  15,  SECTION  !G) 

requi res  every  town  to  maintain  "a  sufficient  number 
of  school  houses. . .for  the  accommodat ion  of  all  children" 
(Chapter  71,  Section  1),  "Keep  them  in  good  order... 
and  provide  fuel  and  all  things  necessary  for  the  com- 
fort of  the  pupils."  (Chapter  71,  Section  68) 

authorizes  Massachusetts  School  Construction  Corporation 
(MSCC)  to  fund  construction  of  school  projects. 


Procedures 

notifies  cities  and  towns  to  appoint  School  Building 
Committee 

notifies  communities  to: 

a.  develop  a comprehensive  plan  of  existing  school 
building  facilities; 

b.  project  school  building  needs; 

c.  develop  a school  land-use  plan. 

consults  with  Corporation,  arranges  for  completion  of 
surveys  and  obtains  funding  and  contract  approval. 

submits  surveys  and  plans  to  MSCC. 

approves  comprehensive  plan,  survey  and  school  land-use. 

establishes  priorities  for  construction  based  upon 
reports  of  needs. 

selects,  within  appropri at  ion  from  General  Court,  the 
number  of  schools  for  construction. 

obtains  educational  program  and  specifications. 

selects “and^ap proves  architect. 

provides  site. 

approves  site. 
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If  it  is 


MSCC 


11. 


12. 


Dept,  of  Education 
Architect 

SBC 

Dept,  of  Education 

SBC 

MSCC 

SBC 

MSCC 


Architect 


MSCC 

Dept,  of  Education 
MSCC 


SBC/Architect 


13- 

14. 

15. 

16. 
17- 
18. 
19- 


20. 


21. 

22. 

23- 

24. 

25. 

26. 

27. 

28. 
28a. 

29. 

30. 

31. 


32. 


33- 

34. 


establishes  preliminary  budget  for  construction  projects, 
approves  educational  specifications. 

prepares  detailed  preliminary  plans  (space  requirements, 
exterior  appearance,  and  site  development). 

approves  preliminary  plans. 

approves  preliminary  plans. 

submits  preliminary  plans  to  MSCC. 

reviews  preliminary  plans. 

attends  meeting  with  MSCC. 

approves  preliminary  plans. 

aggregates  market  of  schools. 

prepares  performance  specifications  for  product  purchase, 
bids  performance  specifications, 
accepts  bids. 

approves  bids  from  manufacturers. 

prepares  working  drawings  and  specifications. 

submits  working  drawings  to  MSCC. 

approves  working  drawings. 

approves  working  drawings. 

advertises  for  construction. 

accepts  bids 

awards  contracts  for  construction. 

approves  contractor's  payments  recommended  by  the 
architect. 

conducts  field  inspection, 
orients  staff  to  new  school. 

presents  school  facilities  to  School  Committee. 


ultimately  decided  that  the  Massachusetts 
the  secord  course  of  action,  is  in  the  bes 
problem  of  the  transitional  period  should 
result.  Indeed,  any  proposal  which  provid 
when  they  are  needed  and  provides  them  eco 
the  goals  which  the  Commonwealth  has  set  f 
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idget  for  construction  projects, 
f i cat  ions. 


lary  plans  (space  requirements, 
i te  development) . 


to  MSCC. 


ultimately  decided  that  the  Massachusetts  School  Construction  Corporation  program, 
the  secord  course  of  action,  is  in  the  best  interests  of  the  Commonwealth,  the 
problem  of  the  transitional  period  should  not  deter  policy-makers  from  that 
result.  Indeed,  any  proposal  which  provides  the  needed  schools,  provides  them 
when  they  are  needed  and  provides  them  economically  is  indeed  the  solution  to 
the  goals  which  the  Commonwealth  has  set  for  itself  to  educate  its  children. 


>1  s. 

fications  for  product  purchase, 
itions. 

:turers. 
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A COMPARISON 
OF  ACTION 


A COMPARISON  OF  TIME  AND  COST 

FACTORS  FOR  EACh 

may  be  desirable,  but  their  full  benefi 

CHAPTER  VI  - 4 

part  of  a complete  school  delivery  proc 

The  use  of  systems  components  and  insta 


It  is  possible  to  evaluate  those  factors  of  the  two  courses  of  action  previously 

itself,  but  its  time  benefit  will  be  mo 

outlined  above  which  almost  certainly  will  affect  the  final  results,  measured  by 

modern  project  management  techniques. 

time  and  costs.  A comparison  demonstrates  conclusively  that  considerable  savings 

produce  benefits  when  used  with  traditii 

can  be  made  in’ time  and  money,  and  that  the  Corporation  has  both  higher  potential 

greatly  enhanced  by  the  use  of  systems  < 

savings  and  a greater  portent ial  for  success  than  does  the  piecemeal  approach. 

the  constructional  process  — systems  p 

working  within  the  existing  framework. 

ment,  performance  specifications,  and  pi 

Savinqs  on  Initial  Cost 

in  the  following  comparison  of  costs. 

The  Recapitulation  of  Potential  Cost  Savings  (Chapter  v-6)  listed  the  maximum 

Because  of  this  interrelation  of  factor! 

potential  savings  through  all  sources. 

tion  be  able  to  achieve  higher  maximum  \ 

far  greater  chance  of  achieving  its  maxi 

The  only  course  which  could  hope  to  realize  all  these  would  be  the  establishment 

approach.  In  viewing  the  potential  cosl 

of  the  Massachusetts  School  Construction  Corporation  as  outlined.  This  is 

realistic  to  expect  the  Corporation  to  < 

because  although  many  of  the  individual  changes  necessary  to  cut  costs  could 

inception,  whereas  even  the  “probable"  < 

theoretically  be  made  by  a series  of  separate  actions  of  the  General  Court,  the 
Department  of  Education  and  some  two  other  state  agencies,  in  real  terms,  the 

approach  would  only  be  achieved  if  all  1 

political  likelihood  of  all  the  proposed  changes  being  made  separately  is  vir- 

which is  itself  relatively  improbable. 

tually  nil.  Even  were  they  all  accomplished,  the  coordination  necessary  to  achieve 

Neither  of  the  two  programs  outlined  col 

maximum  time  and  dollar  savings  would  still  be  lacking.  The  Corporation,  by  con- 

operating expenses.  In  the  case  of  the 

trast,  is  a coordinated  and  unified  program,  which  would  in  a single  stroke  start 

operating  budget.  For  the  piecemeal  app 

a mechanism  by  which  all  the  necessary  changes  could  be  made.  Only  a packaged 

management  fees  plus  the  administrative 

program  would  “put  it  all  together." 

carried  out.  Based  on  present  professic 

The  nature  of  the  reforms  is  such  that  they  are  mutually  supporting.  It  is  a 

item  is  estimated  to  run  2-3%  of  constru 

However,  this  expense  would  be  more  than 

case  where  the  whole  is  greater  than  the  sum  of  the  parts.  The  individual  changes 
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may  be  desirable,  but  their  full  benefit  is  only  obtained  when  they  are  used  as 
part  of  a complete  school  delivery  process. 

The  use  of  systems  components  and  installation,  for  instance,  may  save  money  by 
itself,  but  its  time  benefit  will  be  more  fully  realized  when  coordinated  by 
modern  project  management  techniques.  Likewise,  while  phased  construction  may 
produce  benefits  when  used  with  traditional  building  components,  they  will  be 
greatly  enhanced  by  the  use  of  systems  components.  Therefore  the  changes  in 
the  constructional  process  — systems  products  and  installation,  contract  manage- 
ment, performance  specifications,  and  phased  contracts,  are  not  listed  separately 
in  the  following  comparison  of  costs.  (Exhibit  !). 

Because  of  this  interrelation  of  factors,  therefore,  not  only  would  the  Corpora- 
tion be  able  to  achieve  higher  maximum  potential  savings,  it  would  also  have  a 
far  greater  chance  of  achieving  its  maximum  than  would  a piecemeal,  decentralized 
approach.  In  viewing  the  potential  cost  benefits  to  Massachusetts,  it  may  be 
realistic  to  expect  the  Corporation  to  achieve  30&  savings  very  soon  after  its 
inception,  whereas  even  the  '‘probable11  savings  of  20%  listed  for  the  piecemeal 
approach  would  only  be  achieved  if  all  the  individual  improvements  are  enacted, 
which  is  itself  relatively  improbable. 

Neither  of  the  two  programs  outlined  could  be  carried  out  without  incurring  some 
operating  expenses.  In  the  case  of  the  corporation  they  would  appear  as  its 
operating  budget.  For  the  piecemeal  approach,  they  would  be  mainly  in  project 
management  fees  plus  the  administrative  costs  of  market  aggregation,  if  any  were 
carried  out.  Based  on  present  professional  project  management  service  fees,  this 
item  is  estimated  to  run  2-3%  of  construction  costs  for  either  course  of  action. 
However,  this  expense  would  be  more  than  offset  by  the  savings  to  be  achieved 
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through  this  process.  This  fact  is  graphically  demonstrated  in  Exhibit  1,  where 
the  administrative  costs  have  been  deducted  from  the  gross  savings.  The  savings 
listed  therefore  are  the  net  savings  which  result  after  deducting  any  expenses 
which  would  be  charged  against  them. 


Exhibit  I 

COMPARISON  OF  POTENTIAL  COST  SAVING  ON  SCHOOi 
OF  ACTION 
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Time  Factors 

This  report  has  demonstrated  that  the  present  process  for  construction  of  schools 
takes  too  long,  and  that  a great  deal  of  time  can  be  saved*.  The  typical  school 
delivery  process,  from  ident if icat ion  of  the  need  to  occupancy  of  the  building, 
takes  from  three  to  ten  years.  The  typical  process  for  school  construction  when 
the  bond  issue  is  passed  at  the  first  opportunity  is  approximately  four  years. 

This  time  span  includes  agreement  upon  the  need,  setting  up  committees,  acquisi- 
tion of  the  site,  deciding  upon  educational  specifications,  design  and  working 
drawings,  and  construction.  The  defeat  of  a bond  proposal  may  add  from  one  to 
five  years  to  the  delivery  time  of  a needed  school. 

The  importance  of  time  varies  from  project  to  project.  Because  of  the  rapid 
escalation  of  building  costs,  earlier  completion  of  a project  ordinarily  means 
a saving  in  project  cost.  By  taking  note  of  how  and  where  time  is  spent  or 
lost,  it  is  possible  to  draw  what  should  be  realistic  conclusions  about  the  rela- 
tive potential  of  the  two  courses  of  action  outlined  above.  This  evidence  indi- 
cates that  implementation  of  the  possible  changes  within  the  existing  framework 
would  save  from  6 to  twelve  months  on  the  usual  planning  and  construction  process, 
and  that  establishment  of  the  Massachusetts  School  Construction  Corporation  would 
save  from  one  and  a half  to  two  years.  Exhibit  ||  presents  a summary  of  these 
potential  savings. 

Delay  in  school  construction  — chapter  I 1-2 
Design  and  construction  time  — chapter  I I I -6 
Time  advantages  of  systems  — chapter  lV-2 

Time  saving  techniques.  — chapter  I V-4 
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Table  1 : 

SAVINGS  ON  CONSTRUCTION  COST  PER  SQUARE  FOOT 


Net  savings  through  the  Systems 
Construction  Process: 

Systems  Components  & Installation 
Performance  Specifications 
Prequalification  of  Bidders 
Project  Management 
Phased  Construction 
Less:  Deduct  ion  for  Administration 
of  Program 

Volume  Purchasing 
Net  Savings 


Table  2: 

SAVINGS  FROM  REDUCTION  OF  FLOOR  AREA 


Increased  Planning  Efficiency 
(reduction  of  grossmet  ratio) 

Reduce  Programmed  Space  Requirements 


87, 

8 

15/ 


Table  3: 

COMBINED  SAVINGS  OF  REDUCED  COST  PER  SQUARE 


Cost  per  sq.ft.  Savings 
(from  Table  1)  63 

Floor  Area  Savings 

(from  Table  2)  1 5 

Combined  Savings  on  General  Contract  20‘ 


(Note  that  figures  in  above  calculations  are 
adding  the  savings,  because  successive  savii 
a percent.) 
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demonstrated  in  Exhibit  t,  where 
the  gross  savings.  The  savings 
t after  deducting  any  expenses 


Exhibit  I 

COMPARISON  OF  POTENTIAL  COST  SAVING  ON  SCHOOL  CONSTRUCTION  UNDER  DIFFERENT  COURSES 


OF  ACTION 


Savings  through 
Changes  Within 


Savings  thru  Mass.  School 
Construction  Corporation 


Initially 

6-10  yrs. 

Probable 

Maximum 

Probable 

| Maximum 

in  future 

jrocess  for  construction  of  schools 

Table  1 : 

SAVINGS  ON  CONSTRUCTION  COST  PER  SQUARE 

FOOT 

an  be  saved-**.  The  typical  school 

Net  savings  through  the  Systems 
Construction  Process: 

5% 

37, 

13% 

167. 

20% 

ed  to  occupancy  of  the  building, 

Systems  Components  S-  Installation 
Performance  Specifications 
Prequalification  of  Bidders 

cess  for  school  construction  when 

Project  Management 
Phased  Construction 

ty  is  approximately  four  years. 

Less:  Deduction  for  Admin i st ration 

of  Program 

, setting  up  committees,  acquisi- 

Volume  Purchasing 

1 

3 

6 

6 

6 

cifications,  design  and  working 

6% 

12% 

18% 

21% 

25% 

Net  Savings 

nd  proposal  may  add  from  one  to 

ool . 

Table  2: 

SAVINGS  FROM  REDUCTION  OF  FLOOR  AREA 

roject.  Because  of  the  rapid 

n of  a project  ordinarily  means 

Increased  Planning  Efficiency 

(reduction  of  gross:net  ratio) 

8% 

107. 

8% 

10% 

10% 

w and  where  time  is  spent  or 

Reduce  Programmed  Space  Requirements 

8 

10 

8 

10 

10 

iistic  conclusions  about  the  rela- 

15% 

19% 

15% 

19% 

19% 

lined  above.  This  evidence  indi- 

es within  the  existing  framework 

Table  3: 

, planning  and  construction  process, 

COMBINED  SAVINGS  OF  REDUCED  COST  PER  SQUARE  FOOT  AND  REDUCED  FLOOR  AREA 

Cost  per  sq.ft.  Savings 

1 

ool  Construction  Corporation  would 

(from  Table  1) 

6% 

12% 

18% 

21% 

25% 

, I 1 presents  a summary  of  these 

Floor  Area  Savings 

(from  Table  2) 

15 

19 

15 

19 

19 

Combined  Savings  on  General  Contract 

20% 

29% 

30% 

36% 

40% 

-2 

1-6 

f-2 

'-4 


(Note  that  figures  in  above  calculations  are  not  what  would  be  obtained  from  simply 
adding  the  savings,  because  successive  savings  must  be  calculated  as  a percent  of 
a percent.) 
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POTENTIAL  TIME  SAVINGS  qN  TYPICAL  SCHOOL  BUILDING  PROJECT 


Usual  Time  N First  Course  (Poss i bl e) 

Under  Existing  Time  Saved  by  Adopting  Changes 

Steps  in  Procedure  Procedures Within  Existing  Framework __ 

1.  Needs  Survey  6-12  months  Years  may  be  saved  by  identification  of  need  sufficiently  in  advance 

to  ensure  that  school  can  be  built  by  time  it  is  needed.  However, 
possibility  of  bond  rejection  means  there  is  always  an  uncertainty, 
so  that  advantage  of  pre-planning  may  be  lost. 

2.  Setting  up  O-3  months  de- permanent  school  bui 1 d i ng  comm i t tees  (Tn  those  municipalities  which 

School  Building  pending  on  do  not  already  have  them)  can  save  months  in  pre-planning  stage 

Committee  whether  perman-  by  building  on  previous  experience. 

ent  committee 

—Exists 

3-  Site  Selection  1-12  months  or  ].  £.  2.  above  can  ensure  that  this  time-consuming  step  is  carried 

£■  Acquisition  more  out  sufficiently  in  advance  to  avoid  delay.  Elimination  of  delay 

can  save  0-12  months. 


7!  Preparation  of  I- 1 2 month s poss i bl e .standards  by  the  Dept,  of  Education  would  save  a month  at 

Educational  least,  and  in  many  cases  could  reduce  many  months  of  delay  by  elim- 

Speci  fi  cat  ions  jnating  need  for  lengthy  discussion. 

5.  Architect  I-3  months  permanent  school  building  committee  may  be  able  to  select  architect 

Selection  more  quickly  than  inexperienced  committee. 


o.  Prel iminary 

Plans 

7-  Planning  £. 
Safety  Ap- 
provals 

8.  Detai 1 ed  ~ 

Desi  gn . 

3 . Working  Draw- 
ings £■  Speci“ 
fications 
10.  Bidding 


2^-4  months  Knowing  systems  planning  grid  and  structural  bays  can  save 

0-1  month. 

0-3  months  Not  all  jobs  are  delayed,  but  many  are^  Reduction  of  number  of  ap- 

provals  needed  and  being  able  to  work  to  written  standards  can  reduce 
^ unnecessary  delays.  Save  0-3  months. _ 

2- 6  montns  Raving  dependable  standard  details  can  save  1 month.  ~~ ~ 

3- g  months  Systems  design  reduces  number  of  working  drawings  and  ensures  that 

many  details  are  worked  out  in  advance.  Save  1-3  months. 

1 month  No  possible  time  saving  as  long  as  phased  construction  is  not  per- 

mitted by  bid  procedures. 


11.  Bond  Issue  1 month  f°r  re"'  No  possible  saving  as  long  as  construction  hinges  on  bond  referen- 

Referendum  ferendum;  re-  dum.  Phased  construction  is  not  practical  as  long  as  uncertainty 

jected  bond  may  exists  about  whether  project  will  proceed. 
delay  school  1-5 

years  or  more_  _ 

12.  Construction jj-30  months Systems  components  and  site  management  may  save  4-8  months. 

TOTAL  3-lo  years  6-12  months  reduction  below  usual  time 

°r  more 


Note:  Totals  may  not  equal  Sum  °f  individual  times  because  steps  of  procedure  may  sometimes  overlap. 


Second  Course  (Recc 
Time  Saved  by  Adopt 
School  Constructior 

Years  may  be  saved 
ciently  in  advance 
by  time  it  is  needs 

Same  as  for  Fi rst  C 


1 . & 2 . above  can  e 
is  carried  out  suf? 
El i mi  nation  of  deli 
wi 1 1 know  i t must  c 
el i gible  for  school 
with  it  with  di spat 
Same  as  for  First  C 


Having  standing  lis 
their  interest  in  d 
submitted  their  ere 
necessary  efcort  fo 
Same  as  ror  First  C 

Same  as  tor  First  C 


Same  as  tor  First  C 
Same  as  for  Fi rst  C 


1 . Systems  componen 
months  before  ne 

2.  Phased  contracts 
drawings  are  com 

1 . El imination  of  r 
but  also  is  nece 
realistic. 

2.  E1im*na^'on  of  0 
on  going  ahead. 

Same  as  for  Fi  rst  C< 


1^-2  years  reductior 
El imi nation  of  del  a’ 
5-8  years  or  more  Of 
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IHOOL  BUILDING  PROJECT 


First  Course  (Possible) 

Time  Saved  by  Adopting  Changes 
Within  Existing  Framework 

Second  Course  (Recommended) 

Time  Saved  by  Adopting  Mass. 
School  Construction  Corporation 

Years  may  be  saved  by  identification  of  need  sufficiently  in  advance 
to  ensure  that  school  can  be  built  by  time  it  is  needed.  However, 
possibility  of  bond  rejection  means  there  is  always  an  uncertainty, 
so  that  advantage  of  pre-planning  may  be  lost. 

Years  may  be  saved  by  identification  of  need  suffi- 
ciently in  advance  to  ensure  that  school  can  be  built 
by  time  it  is  needed. 

Permanent  school  building  committees  (in  those  municipalities  which 
do  not  already  have  them)  can  save  months  in  pre-planning  stage 
by  building  on  previous  experience. 

Same  as  for  First  Course. 

1.  & 2.  above  can  ensure  that  this  time-consuming  step  ?s  carried 
out  sufficiently  in  advance  to  avoid  delay.  Elimination  of  delay 
can  save  0-12  months. 

1.  & 2.  above  can  ensure  that  this  time-consuming  step 
is  carried  out  sufficiently  in  advance  to  avoid  delay 
Elimination  of  delay  can  save  0-12  months.  Since  town 
will  know  it  must  complete  this  step  in  order  to  be 
eligible  for  school,  it  will  have  incentive  to  deal 
with  it  with  dispatch.  * 

Possibl e .standards  by  the  Dept,  of  Education  would  save  a month  at 
least,  and  in  many  cases  could  reduce  many  months  of  delay  by  elim- 
inating need  for  lengthy  discussion. 

Same  as  for  First  Course 

Permanent  school  building  committee  may  be  able  to  select  architect 
more  quickly  than  inexperienced  committee. 

Knowing  systems  planning  grid  and  stcuctural  bays  can  save 
0-1  month. 

Having  standing  list  of  architects  who  have  stated 
their  interest  in  designing  schools  and  who  also  have 
submitted  their  credentials  in  detail  could  save  un- 
necessary effort  for  committee,  save  0-2  months. 

Same  as  for  First  Course. 

Not  all  jobs  are  delayed,  but  many  are.  Reduction  of  number  of  ap- 
provals needed  and  being  able  to  work  to  written  standards  can  reduce 
unnecessary  delays.  Save  0-3  months. 

Same  as  for  First  Course. 

Having  dependable  standard  details  can  save  1 month. 

Same  as  for  First  Course. 

Systems  design  reduces  number  of  working  drawings  and  ensures  that 
many  details  are  worked  out  in  advance.  Save  1-3  months. 

Same  as  for  First  Course. 

No  possible  time  saving  as  long  as  phased  construction  is  not  per- 
mitted by  bid  procedures. 

1.  Systems  components  may  be  bid  and  contracted  for 
months  before  needed  - save  0-2  months. 

2.  Phased  contracts  allows  construction  to  begin  before 
drawings  are  complete  - save  1-3  months. 

No  possible  saving  as  long  as  construction  hinges  on  bond  referen- 
dum. Phased  construction  is  not  practical  as  long  as  uncertainty 
exists  about  whether  project  will  proceed. 

1.  Elimination  of  referendum  saves  1£  months  in  itself, 
but  also  is  necessary  to  make  phased  construction 
realistic. 

2.  Elimination  of  possible  rejection  eliminates  delays 
on  going  ahead. 

Systems  components  and  site  management  may  save  4-8  months. 

Same  as  for  First  Course. 

6-12  months  reduction  below  usual  time 

individual  times  because  steps  of  procedure  may  sometimes  overlap. 

1^-2  years  reduction  below  usual  time. 
Elimination  of  delays  means  reduction  of 
5-8  years  or  more  on  some  jobs. 

^er|c 
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CONCLUSION 


CHAPTER  VI  - 5 

The  conclusion  of  this  report,  recommending  the  creation  of  a single  state- 
funded  corporation  for  the  construction  of  Massachusetts  public  schools,  has 
significant  parallels  with  other  developments  in  the  United  States  today. 
Students  of  public  administration  have  often  speculated  on  what  appears  to  be 
the  cyclical  attraction  of,  and  then  revulsion  from,  the  creation  of  legally 
powerful  or  encompassing  agencies  — czar-like  to  their  critics,  efficient 
solutions  to  their  proponents.  Skeptics  who  have  commented  upon  this  phenom- 
enon have  probably-  never  expressed  the  matter  more  succinctly  than  Alexander 
PoDe  in  one  of  his  noted  aphorisms: 

“O'er  forms  of  government 
Let  fools  contest 
That  which  is  best  administered 
is  best.11 

It  seems  to  the  authors  of  this  report,  however,  that  the  validity  of  each 
solution  depends  upon  the  hard  present  facts  of  the  given  context.  The  facts 
set  forth  in  this  report  demonstrate  the  high  costs  of  decentralization,  incon- 
sistent and  partial  funding,  and  damaging  delays.  Hence,  the  proposal  for  a 
Massachusetts  School  Construction  Corporation  is  not  based  upon  a theoretical 
or  philosophical  preference  for  bigness  but  is,  rather,  a reflection  of  a need 
to  cure  present  ills  which  have  as  their  source  inadequate  public  policies,  a 
lack  of  comprehensive  planning  and  insufficient  ability  to  act  efficiently  and 
promptly. 

Proposals  which  have  been  made  by  other  groups  during  the  course  of  this  study 
(notably  in  the  field  of  public  housing)  are  coincidental  in  time  to  this  pro- 
posal for  the  Massachusetts  School  Construction  Corporation.  Without  aoubt, 
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they  have  their  origin  in  a backgrounc 
problems. 

Within  the  field  of  education  itself, 
federal  issues  of  public  policy  not  si 
must  deal  with  budgetary  problems  at  t 
more  broadly  for  the  entire  electorate 
the  recent  decision  of  the  California 
30,  1971)  not  merely  as  an  interpretat 
States  Constitution,  (this  Interpretat 
the  United  States  Supreme  Court).  The 
case,  and  of  the  reasoning  in  many  oth 
funding  of  school  costs,  is  the  acknov 
pendent  of  whether  it  is  mandated  by  t 
demands  that  the  solution  to  the  educi 
statewide  commitment  to  equal  educatic 
vagaries  and  delimited  capacities  of  s 
eras. 

It  is  perhaps  a reflection  of  the  impc 
many  responses  to  the  preliminary  prot 
tion  which  participants  in  this  study 
meetings,  fears  of  state  control  have 
approached  the  strength  of  the  opposi1 
which  have  been  and  still  are  heard  fi 
in  that  area  are  debated  in  the  Congn 
however,  have  been  universally  expres; 
economic  necessity  and  continued  loca 
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e creation  of  a single  state- 
sachusetts  public  schools,  has 
in  the  United  States  today* 
peculated  on  what  appears  to  be 
i from,  the  creation  of  legally 
: to  their  critics,  efficient 
lave  commented  upon  this  phenom- 
more  succinctly  than  Alexander 

'nment 

administered 

sr,  that  the  validity  of  each 
>f  the  given  context.  The  facts 
costs  of  decentralization,  incon- 
jys.  Hence,  the  proposal  for  a 
?s  not  based  upon  a theoretical 
;,  rather,  a reflection  of  a need 
:e  inadequate  public  policies,  a 
it  ability  to  act  efficiently  and 


> during  the  course  of  this  study 
:oincidentaI  in  time  to  this  pro- 
5n  Corporation.  Without  doubt. 


they  have  their  origin  in  a background  of  similar  governmental  and  construction 
problems. 

Within  the  field  of  education  itself,  the  problems  of  funding  have  become 
federal  issues  of  public  policy  not  simply  for  the  local  agencies  who  annually 
must  deal  with  budgetary  problems  at  town  meetings  and  in  city  councils,  but 
more  broadly  for  the  entire  electorate.  This  report  sees  the  significance  of 
the  recent  decision  of  the  California  Supreme  Court  in  Serano  v.  Priest  (August 
30,  1971)  not  merely  as  an  interpretation  of  the  requirements  of  the  United 
' States  Constitution,  (this  interpretation  may  or  may  not  be  finally  adopted  by 
the  United  States  Supreme  Court).  The  significance  of  the  reasoning  in  that 
case,  and  of  the  reasoning  in  many  other  proposals  for  state  assumption  of 
funding  of  school  costs,  is  the  acknowledgement  of  a basic  public  policy,  inde- 
pendent of  whether  it  is  mandated  by  the  Constitution  or  is  not.  That  policy 
demands  that  the  solution  to  the  education  of  a state* s citizens  must  be  a 
statewide  commitment  to  equal  educational  opportunity  and  not  be  left  to  the 
vagaries  3nd  delimited  capacities  of  smaller  governmental  units  born  of  other 
eras. 

It  is  perhaps  a reflection  of  the  importance  of  the  economics  involved  that  in 
many  responses  to  the  preliminary  proposal  for  the  formation  of  a public  corpora- 
tion which  participants  in  this  study  have  heard  during  the  series  of  regional 
meetings,  fears  of  state  control  have  been  only  rarely  cited  and  have  never 
approached  the  strength  of  the  opposition  to  federal  interference  In  education 
which  have  been  and  still  are  heard  from  time  to  time  when  specific  proposals 
in  that  area  are  debated  in  the  Congress.  Requests  for  additional  state  funds, 
however,  have  been  universally  expressed.  We  have  concluded,  therefore,  that 
economic  necessity  and  continued  local  involvement  as  well  as  the  arguments  for 
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construction  efficiency  which  lead  to  the  proposal  for  the  establishment  of  a 
state  school  construction  corporation  do  far  outweigh  the  counter-arguments. 

It  rests,  of  course,  with  the  General  Court  and  the  Executive  Department  to 
make  the  final  decision  with  respect  to  which  course  of  action  to  follow.  The 
judgment  of  this  study  to  prefer  and  propose  the  Massachusetts  School  Construct! 
Corporation  comes,  therefore,  from  the  most  practical  of  all  reasons:  it 
alone  is  likely  to  do  the  job.  In  our  judgment,  in  the  practical  context  of 
Massachusetts  governmental  affairs,  the  substantial  number  of  piecemeal  pro- 
posals which  must  be  enacted  together  — not  simply  picked  and  chosen  from  — 
are  not  likely  ever  to  be  accomplished.  If  they  are  not  enacted  together,  the 
separate  enactment  of  one  or  two  or  even  all  of  them  will  not  effect  the  needed 
results.  Hence  the  proposed  Massachusetts  School  Construction  Corporation,  with 
a significant  amount  of  local  contribution  through  membership  in  the  corporation 
and  the  role  of  local  school  building  committees,  and  with  the  best  of  admini- 
stration is  the  solution  to  the  need  to  design,  build  and  pay  for  schools  for 
Massachusetts  children  in  the  decades  ahead. 
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IV-6,  IV-7,  V-2,  V- 4,  v-6,  VI-4. 

Building  Systems  Development,  Inc.: 
Chapters  IV-1,  I V-2,  IV-3,  IV-4. 

George  X Col  1 ins, Educational  Associates, 
Inc.:  Chapters  II-2,  M-3,  1 I -4,  IN-12, 

I 11-13,  NI-14. 

Mahoney,  McGrath,  Atwood  and  Goldings: 
Chapters  1 1-1,  V-1 , VI-1,  VI-2,  VI-3. 

McKee  Berger  Mansueto,  Inc.:  Chapters 

Nl-2,  1 1 1-3,  NI-5,  IN-6,  IV-5,  v-3, 
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F.  S.  Moseley  and  Co.:  Chapter  11-3 


Grateful  acknowledgement  is  made  of  data 
on  school  construction  costs  and  bond 
issues  supplied  by  the  Division  of  Re- 
search and  Development  and  by  the  School 
Building  Assistance  Bureau,  both  of  the 
Department  of  Education  of  the  Common- 
weal th. 


Limited  copies  of  the  appendlcfes  to 
this  report  may  be  borrowed  from  or  re- 
viewed at  the  State  House  Library,  the 
Boston  Public  Library,  university,  state 
college  and  community  college  libraries 
throughout  the  Commonwealth,  the  offices 
of  the  Massachusetts  Advisory  Council  on 
Education,  regional  offices  of  the  De- 
partment of  Education, and  the  offices  of 
Campbell,  Aldrich  and  Nulty. 
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John  S.  Gibson 
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Kathryn  H.  Spiess 
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Charlotte  Ryan 
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Associates 
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A Cost  Benefit  Analysis  of  General  Purpose 
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The  Measurement  of  Alternative  Costs  of 
Educating  Catholic  Children  in  Public  Schoo 
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Take  a Giant  Step:  Evaluation  of  Selected  * 

Aspects  of  Project  750 

Pupil  Services  for  Massachusetts  Schools 


1968 

The  Management  of  Educational  Information 


Occupational  Education  for  Massachusetts 

Teacher  Certification  and  Preparation  in 
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in  Transition 

Inegualities  of  Educational  Opportunity  in 
Massachusetts 
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A Cost  Benefit  Analysis  of  General  Purpose  Andre  Daniere 

State  School  Aid  Formulas  in  Massachusetts 

laid  T.  Donley 

The  Measurement  of  Alternative  Costs  of  Andre  Daniere, 

Educatinq  Catholic  Children  in  Public  Schools  Georqe  Madaus 

>yd  S.  Michael 

Guidelines  for  Planning  and • Construct! nq  Bruce  Dunsmore 

Community  Colleqes 
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Take  a Giant  Step:  Evaluation  of  Selected  Herbert  Hoffman 

Aspects  of  Proiect  750 

Pupil  Services  for  Massachusetts  Schools  Gordon  Liddle. 

Arthur  Krol 1 

1968 

;eph  M.  Cronin 

The  Management  of  Educational  Information  Information 

Management,  Inc. 

in  S.  Gibson 

Occupational  Education  for  Massachusetts  Carl  Schaefer, 

Jacob  Kaufman 

liel  Jordan, 
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Massachusetts 
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